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Abstract 
Abstract 
Over the past decade, the face of Canterbury viticulture has changed substantially. This 
dissertation documents those changes and ascertains why certain cultivars were planted in 
Canterbury. 
A systems study of the Canterbury wine grape industry is presented incorporating production, 
economic and marketing aspects. A literature review incorporated current world and New Zealand 
statistics on vineyard areas and wine production and trade. Survey results from all known wine 
grape growers in Canterbury are presented. 
There are 215 ha planted, 141 ha of white and 74 ha of red cultivars. Pinot Noir and Riesling 
represent 47 ha each. Chardonnay (38 ha) has rapidly emerged as a promising cultivar and there 
is increasing interest in Sauvignon Blanc. 
An economic analysis revealed that annual gross returns are insufficient to cover direct costs. 
Estimated gross returns per hectare were low; Chardonnay $5700, Pinot Noir $5466, Riesling 
$4900, Sauvignon Blanc $4900, Merlot $5600 and Cabernet Franc $5600 are the cultivars 
recommended with most potential, but yields and prices for these are still too low to make the 
industry economically viable. 
Key problems identified include: 
III limited knowledge on, and certified availability of reliable clones 
III low yields resulting from original planting of poor clones 
III bird damage 
III seasonal climatic variation 
III spacing and training factors 
III lack of a suitable database for reliable management decisions 
Suggestions are made on the future direction for the Canterbury industry with emphasis on 
coordinated husbandry I economic I marketing research. 
Key Words: Vitis vinifera, grapes, grapevines, viticulture, climate, New Zealand, Canterbury, 
Lincoln University, wine, wine grape cultivars, soils, birds, pests and diseases, 
system, technical, marketing, financial, costing and model. 
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The Canterbury wine industry is not well documented. This dissertation profiles the Canterbury 
wine grape industry and critically evaluates technical, financial and marketing considerations. 
Grape quality, cultivars, returns and consumer requirements are emphasised. The origin of the 
Canterbury wine industry, the present situation and growers perceptions of the future direction are 
examined. Although a 'systems approach' has been undertaken, not all aspects of the grape wine 
system could be dealt with. 
Chapter Two reviews the literature on, and examines technical factors influencing wine grape 
production. It takes a global and New Zealand wide approach initially, but concentrates on aspects 
particularly applicable to Canterbury. 
In Chapter Three the research method is explained. It outlines the objectives and design of the 
survey and how the results were analysed. The results of the grower survey are presented in 
Chapter Four. 
Chapter Five presents a financial analysis of the economics of grape production in Canterbury 
with the use of a spreadsheet vineyard costing model (development plan and partial budget). This 
is a ten year financial estimate for a one ha block of grapes. Only the direct costs of establishment 
and production are included. The effect of selected crop parameters on economic performance are 
explored and an investment analysis completed. 
In Chapter Six factors highlighted by the survey and the significance of the results to the 
Canterbury industry are discussed. 
The Canterbury wine grape industry dates only from the early 1970's when research was 
implemented at Lincoln University. Although the Canterbury wine industry is still small in the 
New Zealand context (15 Canterbury wine companies compared with 150 nationwide) the district 
is already contributing unique and award winning wines. 
Writing in the Business Traveller Feb 1990, R. Voss said "New Zealand is now finding its own 
very special niche on the world wine stage ... but its impact has been out of all proportion to its 
size". This has arisen from the quality and the unique nature and character of the wines. 
Chapter Two: Literature Review 
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To provide an overall literature review on the production of grapes for wine would be a major 
undertaking. As this dissertation concerns mainly the viticulture industry in Canterbury, the review 
will concentrate on the key factors governing the success of grape production in the Canterbury 
industry. 
The objective is to provide a review on factors of the environment, such as climate, pests and soil 
types, as they relate to problems such as selection of cultivars, rootstocks, planting and training 
systems and pest and disease control. 
Initially, to set the scene, the world production, trade and the place of the New Zealand industry 
will be documented. 
2.2 World Production 
As evident from Table 2.1, the New Zealand wine industry is small in comparison to world wine 
production. According to the 1991 WINZ Annual Report, New Zealand produced 47 million litres 
of the world's total production of 32000 million litres, that is 0.15% of the total world wine 
production. Despite the small size of New Zealand's production, the quality of the wines produced 
is very high, as evidenced by the awards received at international wine competitions (for example, 
the 1991 International Wine and Spirit Competition in London awarded five Gold Medals to New 
Zealand wines and New Zealand also captured two of the most coveted trophies; those for "Best 
Chardonnay" and also "Best Sauvignon Blanc"). The New Zealand wine industry also makes 
significant contributions to technology, which reflects ill the qUality of the wines produced. 
New Zealand exporters have exploited this comparative advantage in terms of technology and 
quality, to develop overseas niche markets. 
Chapter Two: Literature Review 4 
Table 2.1: Annual Wine Production for 
year ending 30 June 1990. 
Country Litres % of Rank 
(000 000) Total 
Italy 6180 19.3 1 
France 5714 17.8 2 
Spain 2267 7.1 3 
Argentina 1926 6.0 4 
U.S.S.R. 1890 5.9 5 
U.S.A. 1824 5.7 6 
Germany 931 2.9 7 
Australia 408 1.3 14 
New Zealand 47 0.2 28 
Source: WINZ Annual Report 1990 
2.3 New Zealand Production and Trade 
Vineyards have now been established in most New Zealand horticultural districts. Each region 
possesses a unique climate, which serves to give the region it's own characteristic wines. 
The New Zealand climate allows grapes to develop. flavour and other constitutional changes over 
the ripening period at a slow, steady rate. This produces wines which are classified as 'cool 
climate' wines (Stewart, 1989). In contrast, in many northern hemisphere climates, the season is 
relatively short with high temperatures. According to Stewart (1989) the New Zealand climate 
allows wines to have fragrant aromas, coupled with deep, clear flavours, which the wine drinkers 
of Europe and North America find appealing. 
For the year ended 30 June 1991, the total production of New Zealand wine was estimated at 66 
000 tonnes of grapes, down by 6% over the 1990 year (Figure 2.1). It is thought that the volume 
of wine produced from the 1991 vintage will be nearly in balance with the predicted level of wine 
sales in 1991/92 (Mogridge, 1991). 
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Figure 2.1 shows that 1990 represented the fourth year of increasing grape production since 1987 
and was the second highest vintage ever. Only the 1985 vintage exceeded the 1990 vintage. In 
1985 the Government introduced the 'Vine Extraction Scheme' whereby grape growers were paid 
substantial sums of money to pull out their vines. It was in effect an attempt to balance supply 
with demand and to promote industry rationalisation. However, many growers relished the 
opportunity to remove unwanted and less desirable cultivars, as seen from market demand, and 
get paid for their removal before replanting their vineyards with premium cultivars. 
1991 production was 25% higher than in 1986/87. Plantings in the mid 1980's have caused this 
expansion. At this stage the industry was optimistic about exports, there was a shortage of 
premium grape cultivars and there was a shortfall in Australian wine production after their own 
grape extraction scheme. 
The 1991 production of the premium cultivars of Chardonnay, Sauvignon Blanc, Cabernet 
Sauvignon, Riesling, Pinot Noir and Merlot. which represented 29% of all grapes harvested, has 
remained approximately the same as the 1990 vintage. 
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2.3.1 Area and Cultivars Planted in New Zealand 
The estimated net area of New Zealand vineyards, as at June 1991 was 6000 ha of which over 
5500 ha will be producing at the 1992 vintage (WINZ Annual Report 1991). The change in the 
cultivar mix in New Zealand vineyards, over the last four decades, is illustrated in Table 2.2. 
Table 2.2: Dominant cultivars in the New Zealand wine industry over the last four 
decades. 
Ranking 1960's 1970's 1980's 1990's 
1st Albany Surprise Palomino Muller-Thurgau Muller-Thurgau 
2nd Baco 22A Baco 22A Palomino Chardonnay 
3rd Seibel 5455 Muller-Thurgau Chenin Blanc & Muscat Varieties 
Cab. Sauvignon 
Source: Cooper, 1990 and WINZ Annual Report 1991 
Table 2.2 reveals that in 1960 the three major wines in the New Zealand wine industry, could all 
be best described as 'quaffing wines'. By 1970 a classic sherry cultivar (Palomino) headed the 
list and Muller-Thurgau had rapidly emerged to third place. Cooper (1990) suggests the trend 
toward table wines reflected the position of Muller-Thurgau. 
In New Zealand Muller-Thurgau has been welcomed for it's heavy cropping ability, early 
maturing wine (no need for expensive storage) and ease of drinking for the mass market. Muller-
Thurgau according to Cooper is the most planted German wine grape and is believed to be a 
"crossing of the outstanding, but often frustratingly late ripening, Riesling grape with Sylvaner, 
a more humble but earlier ripening v ariety II • 
By 1980 Milller-Thurgau was the predominant cultivar in New Zealand vineyards, representing 
four times the area planted in Palomino. Chenin Blanc and Cabernet Sauvignon accounted equally 
for third place. Now, the combined plantings of Chardonnay and Sauvignon Blanc exceed those 
of Muller-Thurgau. 
Through the 1985 extraction scheme, the total planted area was reduced by 25%, to around 4 500 
ha by the end of 1986 (Anon., 1991a). Since the extraction scheme, the total area planted will 
have increased to 5 437 ha for the 1991 vintage (McMenamin and Moran, 1989) with a trend 
toward the planting of the perceived premium cultivars of Chardonnay, Sauvignon Blanc, Cabernet 
Sauvignon, Riesling, Pinot Noir and Gewiirztraminer (in order of production, Anon., 1991b). 
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Miiller-Thurgau is still the leading cultivar, accounting for 24% (1991) of the total area planted, 
followed by Chardonnay, Cabernet Sauvignon and Sauvignon Blanc in that order (McMenamin 
and Moran, 1989). 
The New Zealand vineyard survey, conducted between January and May 1989, recorded the area 
in production for the 1989 vintage (Table 2.3) and predictions for the area coming into production 
in 1990 and 1991. 
Table 2.3: The top ten grape cultivars in New Zealand (ha). 
Cultivar Area Cultivar Area Cultivar Area 
1989 1990 1991 
Miiller-Thurgau 1257 Miiller-Thurgau 1306 Milller-Thurgau 1327 
Chardonnay 487 Chardonnay 689 Chardonnay 869 
Cab. Sauvignon 351 Sau. Blanc 427 Sau. Blanc 592 
Sau. Blanc 343 Cab. Sauvignon 396 Cab. Sauvignon 439 
Riesling 266 Riesling 282 Riesling 318 
Muscat Dr Hogg 224 Muscat Dr Hogg 225 Pinot Noir 234 
Chenin Blanc 204 Chenin Blanc 208 Muscat Dr Hogg 225 
Gewiirztraminer 164 Pinot Noir 178 Chenin Blanc 208 
Pinot Noir 138 Gewiirztrarniner 176 Gewiirztraminer 182 
Palomino 136 S6million 147 S6million 162 
Total area 4368 4873 5436 
Source: McMenamin and Moran, 1989 
Increased plantings of Chardonnay, Sauvignon Blanc, Cabernet Sauvignon and Pinot Noir were 
expected to raise the 1991 vintage to around 79 000t. The WINZ 1990 Annual Report suggests 
that a 79 000t harvest would create another wine glut. For a variety of reasons the harvest was 
reduced (66 000t) and no surpluses eventuated. The prospects for the 1992 vintage are difficult 
to predict as the Institute does not have accurate data regarding the area currently under vines. 
Based on previous production figures, the predicted 5500 ha in 1992 could produce up to 80 000t 
of grapes. This figure would be well in excess of industry requirements. Owing to yield 
fluctuations as a result of climate, the yield could be between 65 000 and 80 OOOt. Mogridge 
(1991) predicts that a vintage of only 66 000 to 70 000t would be needed to meet industry grape 
requirements. 
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2.3.2 New Zealand Production Areas 
The main grape growing areas are Gisbome, Hawke's Bay, Marlborough, Auckland, Poverty Bay 
and the Waikato (WINZ Annual Report 1991 and the 1990 New Zealand Yearbook). Detailed 
regional production figures are not available, but the following information gives an indication 
of the main producing regions and the prinCipal cultivars planted (McMenamin and Moran, 1989): 
Table 2.4: Main New Zealand Regions and Cultivars bearing in 1989 (ha) 
(related to Canterbury) 
Cultivar Gisborne Hawkes Bay Marlborough Canterbury 
Miiller-Thurgau 441 395 378 12 
Chardonnay 152 114 149 15 
Cab. Sauvignon 23 123 111 8 
Sau. Blanc 61 88 144 7 
Riesling 46 44 128 26 
Muscat Dr Hogg 141 79 0 0 
Chenin Blanc 56 104 19 0 
Gewiirztraminer 76 39 26 5 
Palomino 20 36 16 0 
Pinot Noir 13 36 32 14 
Total 1383 1232 1137 100 
Table 2.4 shows the main area planted in Chardonnay is in Gisbome; with similarly large areas 
for Hawkes Bay and Marlborough. Miiller-Thurgau has been planted extensively in all three main 
districts. Sauvignon Blanc plantings are focused in Marlborough, with recognition of the area for 
high quality wines of this cultivar. The major Riesling area is Marlborough, with smaller plantings 
in Gisbome, Hawkes Bay and Canterbury. The red grape cultivar, Cabemet Sauvignon, is heavily 
planted in the warmer districts of Gisbome and Marlborough, with a smaller planting in Auckland. 
Areas planted in Pinot Noir, are largely around Gisbome and in Marlborough, with smaller 
plantings ofPinot Nair dispersed throughout the country. The area presently planted in Canterbury 
(47 ha) exceeds all districts listed in Table 2.4. The production of Merlot is confined largely to 
Gisborne and Auckland. Production of Gewiirztraminer is mainly centred in Hawkes Bay, with 
smaller plantings in Gisbome and Marlborough. Statistics on areas planted have not been updated 
since 1989 and it is thought the cultivar mix throughout New Zealand has changed substantially 
since then. 
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2.3.3 Domestic Sales in New Zealand 
For the first time since 1986, for the June 1991 year, an increase in sales of New Zealand wine 
in New Zealand was recorded. Total sales of New Zealand wine in New Zealand were estimated 
at 41.4 million litres. This is an increase of 5.5% on 1990 sales (39.3 million litres). This level 
of consumption is at a similar level to the early 1980's, but there has been a relative growth in 
the population aged 20 and over since then, so that there has been a marked decrease in 
consumption, from just over 15 litres per adult per year to under 12 litres presently. Per capita 
consumption peaked in 1986 when there were unsustainably low prices as a direct result of the 
competition between major wine companies and an over supply situation. It is unlikely that New 
Zealand per capita consumption will increase in the near future. This will limit expansion in the 
industry unless export sales can be expanded. 
The Wine Institute suggests the following reasons for the decrease in sales of domestically 
produced wines: 
'" Increasing wine imports 
'" 
'" 
'" 
* 
II1II Australian wines have a nil tariff through CER 
II1II Tariffs on wine from other countries have been reduced (New Zealand 
exports still face high tariffs in countries other than Australia) 
The high rate of excise tax, contributing to higher prices 
Changing consumer preferences 
The increasing price of New Zealand wine. Wine possesses a low price elasticity. A 1 % 
increase in the price of a bottle results in a 1 % decrease in wine purchases 
The general poor state of the New Zealand economy and the decrease in the level of 
disposable and discretionary income 
Despite the current recession in the domestic market, the export market remains potentially 
promising. From 1985/86 to 1989/90, there was a 270% increase in the volume of wine exported 
from New Zealand, and in real terms (inflation adjusted) a 370% increase in the export value of 
that wine. This increase has resulted from wine companies actively developing more lucrative 
markets. Despite this, the New Zealand industry appears to be entering a difficult period. 
Production is continuing to expand, whilst domestic wine sales are only marginally increasing. 
Domestic sales of New Zealand produced wines are suffering from increased pressure from 
imported wines, many of which are of consistently high qUality and at a competitive price (Figure 
2.2). 
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2.3.4 Foreign Wine Sales In New Zealand 
Imports of foreign wine into New Zealand rose to 11.4 million litres for the year ending 30 June 
1991, an increase of almost 40% on the 8.0 million litres imported the previous year (Mogridge, 
1991). 
Figure 2.2: Foreign Wine Imports (litres) {WINZ Annual Report 1991} 
12,000,000 -.----------------------
10,000,000 +-------------------
8,000,000 +-----------------
6,000,000 +---------------
4,000,000 +-------
2,000,000 
o 
1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 
The gain in imported volumes was mainly due to a substantial rise in the·volume of imports from 
Australia (8.35 million litres). This was more than the total volume of imports in the previous year 
from all countries. Imports from countries other than Australia actually declined during 1990/91 
(Mogridge, 1991). The large rise in imports from Australia reflects the changes in tariff policy 
(duty free access of Australian wine into New Zealand) implemented on 1 July 1990 via CER. 
France, Germany, Italy, Portugal and Spain, in order of volume imported, represent the major 
countries exporting wine to New Zealand (WINZ Annual Report 1991). 
2.3.5 Total Wine Sales in New Zealand 
Sales of New Zealand and foreign wine in New Zealand were 52.8 million litres for the June 1991 
year. This was the second highest level of wine sales in New Zealand, surpassed only by 1986 
sales. Imported wine sales accounted for 21.6% of all sales. 
Tariffs on wine imports from countries other than Australia will be gradually reduced by the New 
Zealand Government (WINZ Annual Report 1990): 
1 July 1990 
1 July 1991 
1 July 1992 
1 July 1993 
25.0 % 
22.0 
19.5 
17.0 
1 July 1994 
1 July 1995 
1 July 1996 
15.0 
13.0 
10.0 
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This will effectively reduce the price of imported wines, except for Australian wines which 
already have a 0% tariff. This will greatly enhance the competitiveness of imported wines. The 
Government's future tariff policy may be affected by the GAIT rounds by the time tariff policy 
is reviewed again in 1995. The WINZ is predicting a zero tariff policy on all imported goods after 
1996. 
2.3.6 Export Sales 
Exports of New Zealand wine increased 40% to 5.6 million litres worth $25.3 million for the year 
ending June 1991 (for comparison, exports of New Zealand beer totalled 12.5 million litres worth 
$19 million in 1990/91). This was the second year in a row in which New Zealand had recorded 
a substantial increase in exports (a 48.5% growth in volume for the 1989/90 year compared with 
1988/89). The WINZ (1991) believes this trend will continue in 1991/92. The principal market 
for New Zealand wine exports remains the United Kingdom (2.2 million litres). Other major 
export markets for New Zealand wine include; Australia, Japan and Scandinavia. With increasing 
recognition of the quality of New Zealand wines, it is envisaged exports will increase, although 
New Zealand's share of world export trade is very small, 0.06% for 1989 (FAD Yearbook 1989). 
2.3.7 Wine Prices 
There is no strict relationship between the price of a wine and it's quality, although generally 'you 
pay for what you get'. 
The price of a particular style of wine reflects largely the cost of it's production in contrast to 
other cultivars. For example, Gewtirztraminer vines may yield as little as 4 tonnes per ha, whilst 
the heavy cropping Muller-Thurgau may deliver in the vicinity of 15-20 tonnes per ha Thus 
Gewtirztraminer costs more per tonne to produce than Muller-Thurgau. The cost of aging in 
cooperage also enters into the price. For example, to oak age Chardonnay, expensive oak barrels 
are needed, whereas Muller-Thurgau can be matured in relatively cheap stainless steel tanks 
(Cooper, 1990). The length of time the various cultivars spend maturing (where the wine develops 
it's characteristics) in the vigneron's cellar is reflected in the price. Cabemet Sauvignon and Pinot 
Noir may be aged for over two to three years in the winery before being released, thus incurring 
greater costs than fresh Muller-Thurgau only four months from the grape harvest. 
Capital, interest, insurance and other costs are incurred in holding wine to mature and the cash 
flow problems over time must be carefully considered. The temptation to release the wine rapidly 
to generate income is particularly pronounced in wineries in the process of establishing. 
The final retail price of a bottle of wine is comprised of a range of costs: 
:Ie Corks in different grades 
:Ie 
:Ie 
Bottles, differ according to the wine style and cultivar 
Capsules and labels 
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'" Advertising 
'" Freight costs 
'" Labour 
'" Debt servicing 
The retail price of a bottle wine depends on the individual winery concerned and their clientele. 
According to Cooper (1991) there are three main methods commonly applied to the pricing of ex-
winery 'trade' prices in New Zealand: 
1. Deliberate setting of high prices, to foster an 'upmarket image', (often vastly overpriced 
wines for what they are). 
2. Setting prices via other wine producers' costs of production and then attaching a 
reasonable mark-up percentage, to obtain a profit margin. 
3. Some wineries closely examine the intensity of consumer demand and their competitors 
prices, to aid in obtaining an optimal selling price. 
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Figure 2.3 depicts the major cost items from the ripe berries through to GST, of a "well-priced" 
bottle of non-wooded 1989 Sauvignon Blanc, 
Figure 2.3: Major component costs for a 1989 
Sauvignon Blanc {Cooper, 1990} 
Sauvignon Blanc 
Percentage of Retail Price 
Retail Price $11.40 
G.S.T. 
12.5% 
11.3% $1.29 
RETAIL 
MARK-
UP J (Ca,,",.ted \ 
25.4% 
at 40%) 
$2.89 
8.2% 
t'STRIBUTOR'~ MARK-UP 
(Calculated at 15%) $0.94 
I - .. \ " EXCISE TAX ($1.57/litre) 
10.4% $1.18 
1.1% FREIGHT $0.13 
ADMINISTRATION 
COST OF SALES 
DEBT SERVICING 
14.3% 
PRODUCER'S MARGIN 
$1.63 
PACKAGING 
Bottles, corks, capsules, 
10.4% 
labels, cartons 
$1.19 
PRODUCTION COSTS 
5.3% BOTILING OVERHEADS $0.60 
GRAPES 
GRAPE TRANSPORT 
13.6% $1.55 
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2.3.8 WINZ and Legislation 
The Wine Institute of New Zealand (WINZ) was established in 1975 to represent the grape 
winemakers, who must be compulsory members and pay a levy according to the Wine Makers 
Levy Act 1976. The Institute is essentially a political lobby group, applying pressure to the 
Government. The Wine Makers Act 1981, licenses the making of wine and operates a certification 
quality scheme for exports (Saunders, 1987). 
The Institute seven person executive represents the following three categories: 
Category I (two members from); annual sales below 200 000 litres, representing 136 
members 
Category II (two members from); annual sales between 200 000 litres and 2 million litres, 
consisting of 12 members 
Category III (three members from); annual sales in excess of 2 million litres; Corbans 
Wines, Montana Wines and Villa Marla Estate. 
There are four major pieces of legislation controlling the production of wine in New Zealand: 
1. The Wine Makers Act 1981; governs the granting and annual renewal of winemaker's 
licenses and also covers the compulsory certification of export wines. 
2. The Sale of Liquor Act 1989; details ex-winery sales. 
3. The Wine Makers Levy Act 1976; ensures the funding of the WINZ through all licensed 
grape winemakers. 
4. The Food and Drug Regulations Act 1984; sets the rules for the production and the 
subsequent labelling for wines made in New Zealand. 
The Sale of Liquor Act 1989 has had it's first full year in implementation during 1990. The 
WINZ notes that customers have rapidly accepted the right to purchase wine alongside other food 
items, encouraging the association of wine as a food and that it should be enjoyed with food. It 
is estimated that 20% of all wine sold in New Zealand is now through food outlets (WINZ Annual 
Report 1991). 
The major weakness of the current legislation is that it does not incorporate strict regulations on 
the labelling of wines produced in New Zealand. Reforms in this area were initiated in 1990/91 
by a sub committee of the Institute. Regulations are being developed to guarantee the geographic 
origin, vintage and cultivars stated on wine labels, similar to schemes in other countries. 
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2.3.9 The Political Environment and Trade Policies 
Government policies strongly influence the demand and supply of grapes and wine. Every year 
since 1987 the Institute annual reports have highlighted four key factors acting against the 
development of the New Zealand wine industry: 
1. The highest rate of selective tax on wine of any wine producing nation in the world. 
2. A Government largely unable or unwilling to recognize the unique status of wine as an 
element of the diet and as a natural horticultural product. 
3. A tariff liberalisation programme in respect of imports from countries other than Australia 
which has not taken into account reciprocity of tariffs in respect of New Zealand exports 
to those countries. 
4. An outdated collection of licensing laws governing the sale and consumption of the 
product. 
Wine leaving a New Zealand winery is currently taxed at about $1.70 per litre of table wine and 
$3.06 per litre of fortified wine, depending on alcohol content. This makes Australian, Chilean 
and other nations' wine on the shelf in New Zealand very competitive with domestic production. 
2.3.10 The Economic Environment 
Presently there is a great deal of economic uncertainty within the New Zealand economy. With 
the prevailing record high levels of unemployment and the current recession, a reduction in the 
available disposable income flows into a reduction in less discretionary income to spend, on wine. 
The Goods and Service Tax (GST) at 12.5%, coupled with the Excise Tax on all alcoholic 
beverages, both provide a considerable source of revenue for the Government, and are unlikely 
to be decreased. 
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2.4 History of Canterbury Wine Grape Production 
Akaroa was settled in 1840 by the French. The peasants who fIrst arrived carried with them vine 
cuttings and a knowledge of winemaking. From these fIrst vines, the New Zealand wine industry 
developed. Approximately a century after the fIrst vines in Canterbury were planted, W.H. Meyers 
built a small winery (named Villa Nova), in the Heathcote Valley. "By 1945 he had a tiny 
vineyard of about 0.8 ha planted in Verdelho" wrote Cooper (1988). Other cultivars planted 
included Pinot Oris and Muscat. Meyers uprooted his vines about 1949, when they failed to 
"flourish". 
The grape growing philosophy was again introduced to Canterbury in the 1970's, this time by the 
inspiration of Dr David Jackson (Lincoln University) despite the general opinion that Canterbury 
was not a region for wine grape production. Jackson suggested the region was similar to the Rhine 
and Moselle areas in Oennany and that certain early ripening cultivars had the potential to do well 
in Canterbury. 
In 1973, a trial was initiated at Lincoln University to evaluate the most suitable cultivars for wine 
production in the long 'cool' summers/autumns of Canterbury. When the trial was planted, the 
South Island was deemed too cold for viticulture and there were no signillcant commercial 
plantings (Rowe, 1984). This was highlighted by Cooper (1988) who wrote that Jackson "lost 70% 
of the vines in the fIrst year, to a late frost". However, within three years, Montana planted a 
vineyard in Marlborough and interest in the South Island as a grape ·producing region was 
increasing. 
2.S The Suitability of the Canterbury Climate for Wine Grape Production 
Canterbury vineyards are chiefly centred in two areas; just north of Christchurch, near Waipara 
and the area just south of Christchurch. Most of the vineyards are planted in shallow silt loams 
overlying free-draining river gravels, which may require summer irrigation. 
2.5.1 Heat Accumulation 
For grape berries to ripen satisfactorily, the grapes must receive a certain amount of heat, although 
direct exposure to light is not required. However, light can contribute to heat accumulation, with 
heavily shaded berries ripening later and of poorer quality (Jackson, 1984). 
Although Canterbury is nearer the equator than many Northern Hemisphere wine producing 
regions, in cool seasons Canterbury can struggle to attain the heat units required to fully ripen the 
grapes (Cooper 1988). In New Zealand, suitable regions for producing wine grapes have been 
identifIed on the basis of Degree Days (DD) and then related to cultivar requirements. 
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By comparing different Latitude Temperature Index (L TI) results, grape producing regions around 
the world can be used to estimate the potential of other regions, for grape production (Table 2.5). 
Initially, Jackson used Degree Days as an approximate indication of cultivar success in 
Canterbury. Climatic data for various districts within Canterbury were compared with DD figures 
from around the world. Canterbury was found to have similar units (approximately 950°C days) 
to regions in the Rhine and Moselle of Germany. Subsequently, from the Lincoln University trials, 
Cherry and Jackson (1988) discovered that Canterbury had a greater ripening capacity than first 
thought. Burgundy and Bordeaux in France (up to 1350°C days), were found to be similar to 
Canterbury. They explained this discrepancy by showing that Canterbury had a six week longer 
growing season than those regions in Germany. The base figure used to calculate DD did not take 
account of this. 
Table 2.5: Heat summation units for various world situations 
Place 
Plymouth, Southern England 
Geisenheim Am Rhein 
(Germany) 
Reims, Northern France 
Salem, Oregon 
Coonawarra, South Australia 
Beaune, France 
Bordeaux, S.W. France 
730 
994 
1011 
1128 
1206 
1278 
1328 
Place 
Budapest, Hungary 
Santiago, Chile 
Melbourne, Australia 
Napa, California 
Milan, Italy 
Capetown, South Africa 
Davis, California 
1428 
1506 
1528 
1600 
1839 
2067 
2100 
Source: Jackson (1984) 
2.5.2 Measurement of grape ripening capacity 
Jackson and Cherry (1988) and Cherry and Jackson (1988) published essentially the same findings 
on assessment of regional potential to ripen grapes, in two papers. Some of their key findings are 
summarised in this section. 
The grape-ripening capacity of a district has historically been tied to the DD of the region or the 
mean temperature of the warmest month (MTWM) index. They highlighted DD was not a reliable 
index for ascertaining which cultivars will ripen in various districts and zones, particularly in 
Canterbury. They suggested the inclusion into the index of a latitude component, would give a 
more accurate and precise answer. This index was termed the LTI. The index accounts for the 
variation in length of the growing season (through latitude) and the heat available during the 
growing season (through MTWM) and is defined as MTWM(60-latitude). 
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The LTI was found to be the most effective index for separating districts and evaluating the 
potential of Canterbury for viticulture production and wine quality. They acknowledged that LTI 
is a simplification of the complex factors involved, but it does provide a good, quick indication 
of a districts' ripening capacity. The LTI was accepted as appropriate for determining the ripening 
capacity of areas in Western Europe, Western America, Australia and New Zealand. 
Table 2.6 groups grapes into four potential ripening categories in line with Cherry and Jacksons' 
theories. The classification is subject to some modification owing to the effect of 'meso' and 
'micro' climates on vineyards. Grapes may grow in different groups, although the qUality will 
seldom reach that of the most desired grouping. 
Table 2.6: Grape cultivars grouped according to ripening ability in different climates. 
Group and L TI 
Group A 
LTI <190 
Group B 
LTI 190-270 
Group C 
LTI 270-380 
Group D 
LTI >380 
1. very cool 
2. cool 
cool-warm 
warm 
warm-hot 
Key cultivars grown 
GewUrztraminer, Miiller-Thurgau 
Pinot Gris, Pinot Blanc, Pinot Noir, Pinot Meunier, 
Chasselas, Sylvaner, Chardonnay, Scheurebe 
Riesling, Pinot Noir (producing heavier Burgundy-
style wines, compared with the lighter wines made 
in group A). Chardonnay in such districts is more 
full bodied. 
Cabernet Sauvignon, Cabernet Franc, Merlot, 
Malbec, Sauvignon Blanc, S6million. These cultivars 
may be grown in Group B, but they are generally of 
poorer quality. 
Shiraz, Sultana (Thompson's Seedless, Zinfandel. 
Some of these will ripen in Group C locations, but 
they are mostly restricted to warm to hot climates. 
Groups A to C, conform with Amerine and Winkler's (1944) Region I and Group D is equivalent 
to Regions IT to V. Cherry and Jackson (1988) proposed a new classification using LTI to 
differentiate Region I into IA, IB, IC. 
Canterbury with an L TI of around 281 fits into Region IC and where cultivars suggested to 
perform well include; Cabernet Sauvignon, Cabernet Franc, Merlot, Malbec, Sauvignon Blanc and 
S6million. These cultivars may be grown in Group IB, but they are generally of poorer qUality. 
The L TI figure for Canterbury is dependent on the actual location of the vineyard and an L TI of 
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281 is relatively close to the 'borderline' between groups IB and IC. Hence, more of the cultivars 
in Region B are grown in Canterbury. Full bodied wines of the cultivars; Riesling, Pinot Noir and 
Chardonnay are associated with this grouping. 
2.6 Cultivar Assessment 
2.6.1 Lincoln University Wine Grape Trials 
The trial involved over 30 grape cultivars, all grown without rootstocks. Annually, dates of bud 
burst, flowering, veraison, harvest and data for sugar, acid and pH at harvest, were recorded. 
Wines from each cultivar produced by micro vinification were evaluated by taste panels. Along 
with consideration of field performance, Jackson recommended cultivars suitable for Canterbury. 
Cultivars recommended included: 
II1II Blauburger - particularly for blending with lower yielding clones of 
Pinot Noir to improve colour. 
II1II Breidecker - considered as an alternative to Miiller-Thurgau for bulk 
wine production. 
1111 Cabernet Sauvignon - on warmer sites (Waipara, Banks Peninsula). 
II1II Chardonnay - with careful selection of clone and on warmer sites. 
'1l1li Oewiirztraminer - erratic yielder and bird problems. 
II1II Pinot Blanc (Melon) 
Miiller-Thurgau - caution because of imminent over supply. 
II1II Pinot Oris 
"II1II Pinot Noir 
II1II Riesling 
II1II Sauvignon Blanc - restrict plantings to warmer areas (Waipara). 
2.6.2 Cultivar Peculiarities 
Saunders (1987) published an interesting analysis of the variation in cultivar performance and 
resulting wines under various climatic and soil conditions. Some of his key points are summarised 
in the section below. 
"Nothing changes the taste of a wine more than'a change of grape variety. No matter what man 
(lwoman) does, he (lshe) cannot get a Chardonnay to taste like a Rhine Riesling" he wrote. Thus, 
the character and quality of the wine is established by the grapes. The wine maker may "fme 
tune" this character via the choice of yeast, fermentation technique and through aging. 
Considerable variation in the taste of the wine arises from the location where the grapes are 
grown. For example, a Oewiirztraminer of the warm Hunter Valley in Australia will produce a 
different style of wine to that produced in the relative cool of Canterbury. Or even if the 
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temperatures during the ripening period are similar, the soil type will produce another style from 
the same grape. The slope, aspect and altitude of a vineyard all convey different attributes to the 
wine grape. 
In every specific wine region, there may be only one or two grape cultivars for the region. In 
Bordeaux, for example, Pinot Noir is not planted, just as Cabemet is not planted in Burgundy. 
Each region specialises in the style of wine from the cultivars of grape that do best there. Many 
European cultivars are not suited to New Zealand's cool climate, but those that are can make 
classical wines in the right year. Many European countries have an advantage over New Zealand 
with the tradition they have built up over thousands of years in wine making. It is only since the 
1970's that New Zealand has begun producing quality wine. After removing the old 'hybrids', 
New Zealand is now progressing toward selecting the cultivars suited to particular regions and 
vineyards. 
The attention paid to market requirements is one of the keys to success in the industry. Miiller-
Thurgau was in short supply in the 1970's as wine consumption increased. In the 1990's Miiller-
Thurgau faces considerably less demand, despite the exceptional quality of the wine. Jackson sees 
Canterbury as 'borderline', for such mid-late season ripeners as Sauvignon Blanc and late season 
ripeners such as Cabemet Sauvignon, but Pinot Noir and Chardonnay he considers are particularly 
promising. In the 1986 vineyard survey the five most popular varieties planted in Canterbury were 
recorded as Riesling, Muller Thurgau, Chardonnay, Pinot Gris, and Pinot Noir in that order. 
The following is a description of the main grape cultivars grown commercially in Canterbury 
(Cooper, 1988; Cowperthwaite, 1991; Dry and Gregory, 1988; Henry, 1991; Jackson, 1984; 
Jackson and Schuster, 1987 and Robinson, 1986). It is not an exhaustive list but outlines the 
characteristics of the major cultivars planted in Canterbury. The specific environment (climate, 
soils, clones, pests and diseases) of a vineyard, as well as vine age, will influence cultivar 
peculiarities exhibited. 
In keeping with the style for describing cultivars by Jackson and Schuster (1987), the following 
system will be adopted: 
Vigour 
Pruning method 
Rootstocks 
Clones 
is described in terms of very vigorous, vigorous, moderate vigour or little 
vigour 
assuming the cultivar is cane pruned, spur pruning depending on the 
location within Canterbury may be more suitable 
any known preferences will be mentioned. However, no research work has 
been undertaken for the peculiarities of Canterbury and thus care is needed 
in interpreting such comments. 
cultivar clones that are known to perform in the region will be mentioned. 
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:Ie Red Cultivars 
II1II Blauburger (ZNR 181.2) 
An Austrian cross between Portuguese Blue and Blue Frankonian. 
Mid October 
Vigorous 
Highly susceptible to Botrytis and powdery mildew 
Late April, about the same time as Pinot Noir, around 190 Brix 
High yielding 
21 
Bud burst 
Vigour 
Diseases 
Harvest 
Yields 
General High juice content, useful for blending with lower yielding clones of Pinot Noir, 
especially in cool climates. The wine produced is tannic and possesses a neutral 
bouquet, hence it's usefulness in blending. 
II1II Cabernet Franc (Carmenet, Gros Bouchet, Breton) 
An important lesser grape of the Bordeaux. 
General The wine produced is softer and more subtle than Cabernet Sauvignon, yet 
retaining the distinctive Cabernet aroma. Agronomic details are similar as for 
Cabernet Sauvignon, except it buds and ripens slightly early, producing heavier 
crops. 
JIIIII Cabernet Sauvignon (Cabernet) 
A premium black grape from Bordeaux. 
Bud burst 
Soils 
Vigour 
Pruning 
Diseases 
Mid to late October 
Will tolerate most soils 
Quite vigorous 
Medium to long cane pruning 
Powdery mildew can be a problem in some years, low susceptibility to Botrytis 
and bunch rot 
Wet weather Good resistance at harvest to wet weather 
Harvest Early May, 190 Brix 
Yields Low yielding, but high quality 
Rootstocks 
General 
Likes a low to moderately vigorous rootstock, which improves fruit set and 
controls vigour 
High quality wine, high acidity and tannins, depth in bouquet and flavour. 
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'" Clone 10/5 Good condition with slight berry shrivelling when over ripe. Wine has a 
good colour and shows depth and early developing character with high 
alcohol levels. MQderate yields, appears suitable for quality wine with 
maturation potential. 
* Clone Oberlin Tendency to shrivel at full ripeness, resulting in low yields. 
Problems with splitting and bunch rot in wet autumn and virus 
incidence. May not travel well. Least desirable of all Pinot Noir 
clones. 
'" Clone Bachtobel Fair to good condition with large, well filled bunches. Susceptible 
to bunch rot. Quality is variable depending on yield. 
Clone DS V12 A vigorous upright clone with poor set at Lincoln Trials resulting 
in low yields. Incorrectly labelled in New Zealand as Gamay de 
Beaujolais. 
Strongly recommended by Jackson for production in Canterbury. Care is needed to avoid over 
cropping which results in lack of character and colour. Very few other regions can produce good 
wines from this grape. Clones recommended; 10/5 at moderate yields, 2/10 and D5 V12 at lower 
yields. All produce harmonious wine, with distinctive varietal character .. 
=II White Cultivars 
JII Chardonnay (Finot Chardonnay) 
A premium-quality white grape variety of Burgundy, Champagne and other districts of 
Central Europe 
Bud burst 
Soils 
Vigour 
Pruning 
Diseases 
Bud burst is early October and therefore shoots are prone to spring frost 
Prefers a well drained, dry but fertile calcareous soil 
Moderate vigour. Excessive nitrogen can induce poor set and increase rot problems 
Medium to long cane pruning considered desirable, with bud numbers of 40 to 50 
buds m-2 being retained 
Moderately to highly susceptible to bunch rot and Botrytis. Resistance to downy 
mildew is high, with resistance to powdery mildew being moderate 
Wet weather Susceptible to rain at harvest 
Harvest 
Yields 
Harvest is usually mid season, late April at around 22° Brix 
Low to moderately yielding (7-10 t/ha), depending on clone (Mendoza and 
McCrea both low yielding) 
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Rootstocks 
General 
Likes a vigorous rootstock 
Classified as a cool Group A (Table 2.6) cultivar, with a LTI of less than 190. The 
wine has a fme and very distinctive varietal aroma and flavour, although in coils 
lacking calcium it is less aromatic. Wine making styles from pure varietals to 
increased complexities by oak fermentation/maturation and malolactic 
fermentation. Typical aromas/flavow;s include buttery characteristics to full ripe 
fruit aromas. Tendency for the cultivar to ripen unevenly, berry splitting and 
bunch rot. Excessive acidity in cool years. Selection of good clones is imperative, 
however, clonal trials and evaluation have not been undertaken in Canterbury. 
II Gewiirztraminer (Savagnin Rose) 
A clonal selection of the Traminer variety of Northern Italy, Alsace and Germany. 
Bud burst 
Soils 
Vigour 
Pruning 
Diseases 
Early October, thus risk from spring frosts is high 
Soils that are deep and relatively fertile are preferred, although excessive nitrogen 
can induce poor set. Calcareous soils are not recommended, as induces leaf 
chlorosis 
Moderate 
High bud numbers must be retained at pruning to ensure sufficient yield is 
obtained. Long cane pruning is recommended and some summer thinning of 
shoots is advisable 
Resistance to downy mildew is moderate, with resistance to powdery mildew and 
Botrytis being high 
Wet weather Susceptible to wet weather at flowering (resulting in poor set) and ripening, 
causing splitting of the berries 
Yields 
Harvest 
Rootstocks 
General 
Yields and ripens erractically. Yields are considered quite low. Improved fruiting 
clones are available, but to what extent they are accessible in New Zealand is 
difficult to determine 
Typical harvest time is early to mid April, with Brix around 20° 
Low to moderate vigour preferred 
Considered a very cool (marginal) climate cultivar in Group A, with a LTI of less 
than 190. Wines produced are distinctly spicy with pronounced varietal aroma and 
flavour and low acidity. The cultivar gives both pink and white berries, often in 
the same bunch. Bird protection is vital. 
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\,. 
,J 
Muller-Thurgau 
Developed from an early crossing of Riesling with Sylvaner in Switzerland. 
Bud burst Bud break is around mid October, thereby slightly decreasing the risk from spring 
frost. If subjected to frost damage, the re-growth is rapid, with the secondary 
growth being relatively fruitful. 
Soils Performs well on fertile but not excessively dry soils. Not suitable for planting on 
calcareous soils which tend to induce chlorosis 
Vigour 
Pruning 
Diseases 
Vigour of the vine is moderate, although adequate growth for replacement of canes 
may limit yields and berry quality with older vines 
Use short to medium canes. It is recommended that between 20 and 30 buds m-2 
are left at pruning 
Highly susceptible to powdery and downy mildews, also fair to high susceptibility 
to bunch rot and Botrytis 
Wet weather The fruit has low wet weather resistance 
Yields A heavy yielding cultivar even in poor years. Yields between 10 to 20 t/ha are 
Harvest 
Rootstocks 
General 
common, with some districts in New Zealand exceeding 20 t/ha 
A relatively early ripener, harvested in mid April, at around 18° Brix 
Likes more vigorous rootstocks, but the use of Kober 5BB is not recommended 
as it predisposes the vine to potassium deficiency 
The wine possesses a distinct fruity character, with a fme balance of acid, flavour 
and aroma. Classified in the very cool (marginal) climate cultivar Group, A (L TI 
less than 190). It is a major cultivar in all cool climate producing regions. There 
is over production in New Zealand. 
/11 Pinot Blanc j' 
A premium French white grape cultivar of Southern Burgundy and Alsace. 
Bud Burst 
Soils 
Vigour 
Pruning 
Relatively early 
Likes well drained stony or calcareous soils, having moderate resistance to drought 
Moderate 
Use long canes 
Diseases Fair to high susceptibilities to powdery mildew, bunch rot and Botrytis 
Wet weather Fair resistance 
Harvest 
Yields 
Rootstocks 
General 
Early ripening grapes 
Moderate to high 
Does well on vigorous rootstocks 
The wine retains fair acidity with fine varietal flavour and aroma 
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I11III Pinot Gris (Riilander, Grey Burgunder) 
An early ripening, quality white grape grown in most of central Europe. It is thought to 
be a bud mutation of Pinot Noir. 
Bud Burst 
Soils 
Vigour 
Mid October. 
Grows on most types of well drained soils, having good drought tolerance 
Moderate 
Pruning Use long canes 
Diseases Low susceptibility to powdery mildew, bunch rot and Botrytis 
Wet weather Fair resistance, stands up well to rain near harvest 
Harvest Mid to late April, achieving around 20° Brix 
Yields Moderate, varies with the clone 
Rootstocks 
General 
Use vigorous rootstocks 
The grape retains low to fair acidity and a high sugar level depending on location. 
Distinctive bouquet, herbal type flavour, it provides high extract character to it's 
wines. Highly recommended for Canterbury by Jackson. 
,JIll Riesling (White, Rhine, Johannisberg or Petit Riesling) 
A premium white grape variety of the Moselle and Rhine regions of Gennany, also grown 
in Alsace and other premium wine districts of central Europe. 
Bud burst 
Soils 
Vigour 
Pruning 
Diseases 
Bud break is mid to late October 
Soil type largely influences quality and quantity of the berries produced. In 
excessively fertile soils, poor set and wines lacking in character result. The best 
wines are produced on warm, light, well drained soils of alluvial or volcanic origin 
with good nutrient balance, particulary of magnesium and potassium. Aroma may 
be intensified when grown on slaty schist or clay soils 
Moderate vigour 
Long cane pruning is recommended 
Riesling is fairly susceptible to both downy and powdery mildew, with a high 
susceptibility to bunch rot and Botrytis. Noble rot may be beneficial in some wine 
styles. 
Wet weather Poor resistance at flowering and at ripening, also susceptible to sunburn 
Harvest Late ripening in mid May, reaching around 19° Brix 
Yields Yields are variable, depending on the season, but considered low. Some clones are 
producing moderate to high yields. Gm 94, Gm 110, Gm 119 and Gm 239 clones 
are all known in New Zealand, with little knowledge of which clones are most 
suitable for Canterbury 
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Rootstocks 
General 
Rootstocks are selected according to soil type; SO-4 for stony soils, 5-C for 
calcareous loarns and G-26 for deeper volcanic soils. Kober 5BB is never used as 
it leads to poor set and poor wine quality with Riesling 
Classed in Group B (cool to wann) with a LTI of between 190 and 270. Literature 
recommends a long slow ripening period to produce quality Riesling. It is 
particularly suited to cooler areas with long dry summers. It has produced fme 
wines of outstanding quality in Canterbury, having a noble aroma and depth of 
flavour, yet retaining acidity. Jackson recommended Riesling for the wanner sites 
in Canterbury and drew attention to the possibility of Botrytised wine styles being 
produced. 
III Sauvignon Blanc (Sauvignon, Petit Sauvignon, Fume Blanc, Muscat-Sylvaner) 
A premium white grape of Graves and Sauterne in Bordeaux. 
Bud Burst 
Soils 
Vigour 
Pruning 
Diseases 
Bud burst is nearer late October 
Prefers gravelly or sandy loams and does not do well in very dry or calcareous 
soils. Deep fertile soils produce excessive growth and poor crops, making the 
berries prone to rot 
Vigorous to very vigorous 
Medium to long cane pruning and summer pruning to improve air circulation 
Fair to high susceptibility to powdery mildew. Highly susceptible to bunch rot and 
Botrytis. Late Botrytis infection in cool dry conditions can lead to the development 
of Noble Rot which produces sweet, powerful and distinctive wines; Sauternes for 
example 
Wet weather Poor resistance 
Harvest Harvest is typically early May at a Brix level of around 20° 
Yields Low to moderate, depending on training amongst other things 
Rootstocks 
General 
Low to moderate vigour preferred 
The yield and quality of Sauvignon varies, depending largely on the area and 
training of the vines. Wines are typically strong in varietal character, with 
considerable depth and complexity. The grape ripens with fair acidity, quite high 
sugar and fine herbaceous aromas and bouquet. New Zealand (Marlborough) is 
renowned for some of the most impressive Sauvignon's in the world. Often lacks 
hannony in Canterbury in cool seasons. 
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2.6.3 Rootstock Peculiarities 
The major P hylloxera resistant rootstocks recommended for use in Canterbury follow, with a brief 
description of their major characteristics (Jackson and Schuster, 1987): 
II 8chwarzmann (Vitis riparia x Vilis rupestris) 
possesses good drought resistance and tolerates sandy and calcareous soils, but not suitable 
for excessively heavy soils 
moderate in vigour and good for more vigorous cultivars and lighter warmer soils 
II Kober SBB (Vilis berlandieri x Vilis riparia) 
one of the best rootstocks for calcareous and clay soils, but not excessively dry positions 
vigorous in growth and a good affinity with most cultivars 
it's vigorous growth in the early season can cause problems with high yielding cultivars 
often showing signs of potassium deficiency. With more vigorous cultivars, it can cause 
imperfect flower set 
not suited for positions of prolonged drought and those affected by severe winter frosts 
recommended for cultivars with moderate vigour and yield 
II 80-4 (Vilis berlandieri x Vilis riparia) 
has a beneficial effect on the maturation of canes, set and yield 
suitable for light, low fertility soils with a high stone content 
vigorous and not recommended for very dry conditions 
recommended for cultivars with irregular set 
II 1202 (Vitis vinifera cv Mouvedre x Vilis ropestris) 
moderately tolerant of drought and calcareous soils, especially suited to heavy soils 
vigorous in growth, it has a tendency to delay ripening and is not suitable for cultivars 
with irregular set 
other rootstocks often preferred ahead of 1202 because of it's excess vigour at flowering 
and late ripening 
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2.7 Physiology 
Although this dissertation focuses on cultivars and the Canterbury grape growing region, a brief 
review of the physiology of the grape vine is considered warranted. This will aid in the 
understanding of why grape yield and quality varies between and within vineyards. The section 
draws from Crawford (1987), Jackson and Schuster (1987), Jackson (1986) and Winkler et al. 
(1974). 
IIJII Root Growth 
The roots of the vine have the capacity to penetrate depths over 4m. The roots in the topsoil will 
take up most of the water and nutrients, but under conditions of stress, vines will rely more on 
the deeper roots to supply water. 
IIJII Shoot Growth 
The emerging shoots in spring are soft and tender and susceptible to frost, so that in cooler 
locations, frost protection or frost free sites need be considered. Growth of the shoot is not only 
dependent on suitable temperatures and adequate sunshine, nutrients and water, but also on 
complex physiological factors (particularly hormones) within the plant. 
IIJII Formation of Flower Buds 
The formation of buds is an important factor contributing to the eventual fruit yield the plant 
produces. Two or more buds are formed in the axi1s of leaves as the shoots develop. One bud 
remains dormant until the following spring, while the other usually develops during the season 
to form a shoot. Flower initials begin to develop in early summer, before flowering, and within 
six to eight weeks development is complete. These initials remain more or less in this form until 
next spring. To improve the development of inflorescence initials it is necessary to consider 
growth that occurred during the previous season. 
A balance between excessive foliage causing shading and adequate leaf area for carbohydrate 
synthesis needs to be obtained to maximise the potential of the flower initiation process. 
Temperature and the amount of sunshine at the time the bud is developing determine the number 
of buds which develop flowers, and the number of flower trusses which develop within any bud. 
II Flower Set 
Flowering occurs 6-8 weeks after bud burst. At anthesis, pollination may be assisted by light 
winds and dry warm weather (insects are not required). Inadequate fertilisation may result in small 
green berries forming which may either remain attached or drop, depending on the cultivar. 
Berries may apparently develop normally, but never attain full size (bunches containing normally 
set large berries and small berries are called 'hen and chickens' or 'millerandage'). Second set is 
the term given to bunches which form on laterals from the main shoots. Because they are 
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produced later in the season, in cooler climates (Canterbury) they tend not to ripen and, if harvest 
is unselective, the unripe berries decrease the quality of the juice. Pinot Gris and Pinot Noir are 
particulary susceptible to this phenomena. 
III Fruit Growth 
Growth of fruit after fruit set occurs in three stages. A period of rapid growth, followed by a 
period of slow berry growth but rapid seed growth, followed by a period of rapid growth prior 
to maturity. During the fIrst stage, hormones from the developing seeds are vital to the continued 
growth and retention of the berry on the bunch. In stage IT, berry growth is slow, but the seeds 
grow to maturity. At this stage veraison occurs. Growth accelerates again, the berry begins to 
soften, glucose and fructose increase, acidity decreases, chlorophyll is lost and the colour begins 
to develop in red and black cultivars. 
2.8 Climate 
The objective of this section is to; 
(a) demonstrate how Canterbury's climate influences the growth of a grape vine 
(b) detail the peculiarities of the Canterbury climate 
(c) emphasize the consequences of climate on wine quality 
The following climatic variables will be examined: 
II Temperature (frost and heat) 
II Precipitation 
II Relative humidity 
II Light 
II Wind 
All cultural techniques influence the growth of the grape vine and the ultimate quality of the wine, 
but their effects are secondary to that of climate. Climate influences pest and disease occurrence 
which in turn influences plant growth and berry quality. The quality of the end product will be 
reflected in the consumers perception of the wine. 
Soil, climate and cultural practices all have direct effects on yield, while alterations to canopy 
microclimate can have indirect effects by altering vine physiology. Soil fertility can affect vine 
vigour, which in turn affects vine yield and quality. 
The following sections will examine climatic effect on growth and development of the grape vine 
and on wine quality. Refer also to section 2.5.2 on heat accumulation. 
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2.8.1 Rainfall and Humidity 
With warm temperatures and high relative humidity in the summer, the susceptibility of vines to 
fungal (Botrytis cinerea (Grey mould or Botrytis), Plasmopara viticola (Downy Mildew) and pest 
attack increases. The presence of pests and diseases generally decreases the qUality of the fruit. 
Jackson (1984) wrote of the disease problems caused by high humidity and described how 
growers often harvest their berries before they are ripe to avoid disease risk. With the lower 
rainfall of Canterbury disease problems are reduced. He suggested that grapes are able to grow 
in low rainfall areas, although irrigation can be beneficial to wine quality in dry years on many 
of the lighter soils, of Marlborough, Canterbury and Central Otago. He argues that irrigation may 
deleteriously affect wine quality, in a similar way to excess nitrogenous fertilisers, if vigorous 
vegetative growth occurs. 
Rainfall during pollination may reduce set resulting in lower yields. Cool temperatures in the 
growing season', in conjunction with high rainfall, result in decreased rates of growth, generally 
smaller fruit, low sugar and flavour development and late ripening fruit. Low levels of soil 
moisture at bud initiation may reduce the success of bud initiation. In contrast high levels of 
moisture in winter may induce root rots. 
2.8.2 Hail 
Hail may reduce the leaf area of the vine, thereby decreasing photosynthesis and potentially 
reduce fruit size and yield. Damaged fruit will be more susceptible to disease, thereby reducing 
yield and quality, depending on the style of wine to be made. Hail is essentially unpredictable and 
difficult to control. Many growers utilise hail insurance in an attempt to decrease risk. 
2.8.3 Wind 
Canterbury is subject to strong winds, particularly from the North West and the North East, it 
would be unwise for anyone to grow grapes without adequate provision for shelter in Canterbury. 
Wind has the following effect: 
". 
". 
". 
". 
". 
'" 
". 
vine growth is reduced and uneven 
physical damage may occur to the vine and fruit 
evapotranspiration is increased 
heat accumulation is reduced 
pollination is influenced 
spray application is less efficient 
reduces the risk of frost 
humidity is reduced and thus disease incidence is lowered 
Selection of sites less exposed to wind and the use of living or artificial shelterbelts in Canterbury, 
is crucial. 
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2.8.4 Temperature 
For optimum development and growth of the vine, a season with long, warm to hot dry summers 
and cool winters is considered ideal (Winkler, 1974). Temperature influences the rates of change 
that occur to the flavour components in the fruit during development and thus affects wine qUality. 
The total acidity is largely influenced by temperature, which amongst other factors, affects the 
pigments in coloured grapes. Pigmentation of skins is greater in cooler temperatures, and where 
night and day temperature differences are greater. Dry conditions, adequate, but not excessive leaf 
area and moderate rather than heavy cropping, also promote the development of colour. Excessive 
nitrogen decreases colour (Jackson and Schuster, 1987). 
Wine quality depends on the heat summation, the level of acids in relation to sugars, fruit colour, 
cellaring ability and general plant health and growth. 
III Frost 
The grape will withstand winter temperatures as low as of -20°C (Jackson, 1986). Fortunately, 
temperatures of this nature are not experienced in Canterbury. The incidence of frost at critical 
times of the year, such as bud burst in mid-October and at ripening, can pose a severe threat to 
the production and quality of the grapes. Autumn frosts may induce leaf senescence reducing 
quality. Site selection for frost free areas is a vital consideration in establishing the vineyard, and 
frost protection systems need be considered depending on the 'meso' climate of the location. Frost 
incidence can be minimised through the use of later flowering cultivars' such as Merlot, Pinot 
Meunier, Pinot Gris, Pinot Noir, Riesling, Cabemet Sauvignon and careful selection of ripening 
time of the cultivar. Other methods for decreasing frost damage are; cultivation between rows, 
higher heights of pruning, late pruning and frost protection systems. 
2.9 Topography and Soils 
Grapes, in many European areas, have traditionally been planted on sloping sites to; capture 
additional heat accumulation, to decrease frost problems and to improve drainage. Steep slopes 
create difficulties with machinery useage and increase labour costs. Selected sites on Banks 
Peninsula have potential because of topography. 
Grapevines will tolerate a wide range of soils, but like all plants, they thrive best where their 
requirements for nutrients and moisture are satisfied (Northcote, 1988 and Jackson, 1986). Grapes 
will not tolerate heavy, cold, wet soils. It is argued that grapes do best on less fertile soils. High 
fertility soils may produce excess vegetative growth leading to: 
Disease problems 
Additional summer pruning 
Potentially poorer wine quality (because of excessive canopy shading) 
Reduced yield 
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According to soil analysis, nutrients may be added in the establishment phase but vines are 
generally not fertilised, or only sparingly, once established (Rawstron, 1991). 
2.10 Training Grape Vines 
Grapes require a supporting structure, such as a trellis. 
2.10.1 The Vertical Trellis or Hedgerow System 
This is the most common support system used in cool climates. The height is from 1 to 2m, with 
the base wire supporting the permanent part of the vine (Figure 2.4). 
Figure 2.4 Vertical Trellis {Jackson and Schuster, 1987} 
According to Jackson and Schuster (1987) the factor that has the potential to increase yields more 
than any other, is the amount of leaf area exposed to sunlight. The combination of trellis height 
and distance between rows will determine the effective leaf area exposed. Generally, on flat 
ground, benefits will accrue if the distance apart of rows is 1-1.5 times the height of the leaf 
canopy. Closer spacings have no yield benefit and wine quality is likely to decrease. The usual 
case however, is that row spacings are determined as a function of machinery width. 
Typical row widths are from 2.5 to 3m apart. Trellis heights are kept below 1.7m to reduce labour 
costs for training and pruning, and to ameliorate ground frosts. Rows are orientated north-south 
to gain maximum exposure to light. The height of the base wire of the trellis is recommended to 
be at 700-900mm above the ground. 
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Shoots that arise from the cane on the base wire are supported by a number of foliage wires. The 
foliage wires are either a single or double set of parallel wires. As the canes grow, the foliage 
wires are lifted into place to support the growth. 
2.10.2 Other Trellising Systems 
The choice of a training system, is largely determined by vineyard management practices (pruning, 
machinery size and harvest method). Wine grape quality and yield can be improved by reducing 
canopy density, as dense grapevine canopies cause the following problems (Smart, 1985): 
'" 
Future yield is reduced because shade depresses bud initiation 
Quality is reduced because shade depresses sugar and tartaric acid 
Red wine colour and phenol content are reduced 
Bunch rot is more likely 
The most economical method of reducing shade is to alter the training system to increase leaf and 
fruit exposure to sunlight. Smart argues that the traditional New Zealand spacing of 3m between 
rows, to facilitate 'standard' machinery passage, results in shoot overcrowding and shading. 
Theory suggests that shoots should be spaced from 70-100mm apart along the rows, to produce 
an ideal canopy of 2-3 layers of leaves. 
In constructing all systems, consideration needs to be given to the crop load the structure will be 
required to support. High yielding cultivars (Miiller-Thurgau) are capable of yielding well in 
excess of 20 t/ha, and thus spacings for intermediary frames/posts may need to be decreased. 
Other systems include: 
• Te Kauwhata three tier (TK3T) 
• Te Kauwhata two tier (TK2T) 
• Tatura (T) 
• Geneva Double Curtain (GDC) 
• Ruakura twin two tier (RT2T) 
• Single and double curtains· 
• Kniffin and modified Kniffin Systems 
• Untrellised vines. 
• Lincoln Canopy 
• Scott Henry 
• Growing on a pole 
At least one grower in Canterbury is using the pole system. Typically, the poles are placed very 
close (less than 1m apart) together and vines are trained on a modified head cane system. 
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Crawford (1987) using a budgetary model approach, examined experimental yield data from trellis 
trials conducted at Te Kauwhata and Rukuhia. In comparison to all other trellis systems, Crawford 
found the New Zealand standard trellis consistently returned the lowest cash flow, present value 
and profitability. Whilst the GDC trellis was the only system that could withstand high levels of 
debt servicing. The study also examined the costs and returns associated with converting the 
standard New Zealand trellis to the GDC or U Trellis and showed conversion to be both possible 
and profitable. 
The GDC system doubles the number of canes, increases yields, but is more costly than 
alternative systems. It's use in cool climates is limited because the height of the canopy precludes 
the grapes from obtaining heat reflected from the soil although, it is less susceptible to frost 
because of the height. The GDC may require an additional year before production as the vine has 
to reach the high wire. Other problems include cane inflexibility of some cultivars, bird damage, 
sunburn and splitting after rain (Jackson and Schuster, 1987). 
2.10.3 Pruning 
One year old shoots of the grape vine produce next season's crop and abo1:It 90% of this growth 
is removed each winter. Theoretically, this represents a potential crop loss of 90%. However, the 
trellis and vine could never support this crop level and the removal of these shoots is essential. 
Jackson and Schuster (1987) describe the aims of pruning: 
* 
* 
* 
space the shoots so that leaves are exposed to adequate light 
space the shoots so that air circulation is encouraged (reduces humidity which lowers 
disease incidence) and spray penetration is adequate 
provide good replacement shoots for next winter's pruning 
achieve an appropriate bud number, per plant or per unit of trellis, to give maximum yield 
of grapes of optimum quality 
select length and position of shoots on which buds have the best potential for fruiting 
There are three systems commonly used to facilitate the above objectives; cane, spur and 
mechanical pruning systems. The exact system depends on cultivar and environment. Jackson and 
Schuster suggest that growers in new areas should try both the spur and cane methods before 
deciding finally on which one to adopt. 
I11III Spur Pruning 
This system is simplest to use and easy to teach. It may produce lower yields and quality in cool 
districts than cane pruning. 
I11III Cane Pruning 
Cane pruning is used where basal buds of the cane are not sufficiently fruitful. It is more time 
consuming than spur pruning and requires skill. 
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Ill! Mechanical Pruning 
Mechanical pruning is used by a number of growers in several New Zealand districts. 
Considerable time savings result and yields and quality do not necessarily suffer. Over time, the 
vine becomes cluttered with old cane stubs and growers will, every so often, intersperse a hand 
pruning operation. 
2.10.4 Spacing of the Vines 
Vines are normally spaced from 1 to 2m apart within the row. The exact spacing depends on 
vigour, which is a function of cultivar and location. In many cases the tradition adopted in the 
area dictates the spacing. 
2.11 Pests and Diseases 
The following sections briefly· detail some of the common pests and disease problems ill 
Canterbury viticulture. Section 2.12 will deal with the problem of birds specifically. 
2.11.1 Botrytisand Botrytised Wine 
Under wet and humid conditions, ripening berries may be attacked and broken down by the 
fungus Botrytis cinerea. Although Botrytis does not usually appear until after 'veraison', when 
berries change colour and soften, the two most important sprays are at flowering and before 
bunches close (Jackson, 1986). 
If the conditions in the ripening period are cool and relatively dry, then Botrytis may slowly 
develop on the outside of the bunch. Via a concentration gradient and the process of osmosis, the 
water internal to the berry is extracted to the outside, slowly. The juice remaining inside the skin 
is often concentrated in flavour and in other aromatic constituents (Jackson, 1991). This can be 
used to the winemakers advantage in the making of a wine known as 'Botrytised wine'. The 
berries by harvest may have reached far in excess of 30° Brix and readings in the 40-50° Brix 
range are possible. To compensate for this loss in water, and hence berry weight, the number of 
berries needed to be harvested is considerably higher than normal to make an equivalent volume 
of table wine. Berries may lose as much as one sixth of their weight in this concentrating 
procedure (Whelan, 1991). Whelan has conducted research looking at the application of artificial 
inoculum of Botrytis cinerea to the ripening berries of 'Riesling' grapes in Canterbury. 
2.11.2 Powdery Mildew (Uncinula necator) 
Powdery mildew is characterised by a fine grey to white covering on the leaves and fruits coated 
may be prevented from ripening and split. Berries which have begun to ripen are not affected. 
Sulphur application is the most common means of control. Downy mildew is seldom important 
in Canterbury. 
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2.11.3 Viruses 
Virus diseases in grape vines visually result in leaf curl or premature leaf drop. A virus does not 
usually kill the vine, but it reduces vigour, decreases overall crop yield and may delay ripening. 
Once viruses are identified in the vineyard, control is virtually impossible. The only effective 
control method is through the use of clonal selection and heat treatment of rootstock and scion. 
2.11.4 Erinose (Erineum Mite) 
The work of the Erinose mite is seen as swellings or galls on the upper surface of the leaf, whilst 
on the underside of the leaf a concave area, densely lined with a felty mass of curled hairs 
(erinea) appears. Despite it's presence, the mite causes very little damage to the vines. It is easily 
controlled by dusting with sulphur. The presence of the mite often indicates that sulphuring for 
mildew control has been inadequate (King, 1991). 
2.11.5 Grass Grub (Costelytra zealandica) 
The main adult emergence and flight time is from October to mid December. The adults cause 
significant damage to the newly emerged foliage on the grape vine, often causing complete 
destruction of the foliage. The larvae are well known to be devastating to pasture throughout New 
Zealand. The alluvial soils of Canterbury are the preferred soils type for the pest. 
Control by insecticides has previously been the most widely used tactic; however, the increasing 
costs of insecticides and the occurrence of resistance has reduced their use. Several natural 
mortality factors are known to affect grass grub populations. Severe summer drought causes very 
high mortality of egg and first instar larvae, whereas high soil moisture in winter and early spring 
kills mature third instar larvae and pre-pupae. When popUlations are high, larvae may bite one 
another or pathogens may spread through the population, both resulting in population decline. 
Present research is focusing on the manipUlation of natural enemies to control grass grubs. 
Vineyard cultivation in the spring reduces grass grub popUlations because it causes high mortality 
of the relatively delicate pupal stage (Scott, 1984). 
2.11.6 Grape Phylloxera 
Although Phylloxera has not been identified in Canterbury, it is considered only a question of 
time before it arrives. 
I11III Life History 
Phylloxera (Phylloxera viti/oUae (Fitch), also known as Daktulosphaira (or Dactylosphaera) 
viti/oliae) is known by two forms: root inhabiting and leaf gall~making. It is the root feeding form 
that has become a major pest of grapes in New Zealand viticulture (Scott, 1984). 
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II Method of Dispersal 
Over short distances dispersal may occur by the crawler travelling through or on top of the soil 
and moving up vines to the leaves. It is also suggested that crawlers can be introduced into 
uninfected areas via leaves on machinery or through the introduction of cuttings/rootstocks into 
the new area 
II Economic significance 
Adults and larvae suck nutrients from the roots on which they feed and also inject toxins which 
cause hook shaped galls to form. Once a gall is formed, then the particular root will stop growing 
(Scarrow, 1991). Poor growth and leaf chlorosis are the characteristic symptoms of Phylloxera 
infestation. 
Secondary infection by other microorganisms can occur at the sites of Phylloxera feeding, causing 
root rots and vine death with younger vines. Older vines suffer from significantly reduced yields 
and poor vigour (Scarrow, 1991 and Scott, 1984). 
II1II Control 
The use of resistant rootstocks, for example; SO-4, Schwarzmann, Kober 5BB and 1202, is the 
option favoured by most vineyards to overcome Phylloxera. There is a great deal of uncertainty 
still surrounding berry quality, impact upon vigour and scion compatibility with the use of 
rootstocks in Canterbury. Phylloxera infestation is higher on heavy/wet ·soils with a high clay 
content, compared with sandy soils (Scott, 1984). 
2.12 Birds 
Bird damage is a New Zealand wide problem in ~apes. Little is known about the economics of 
bird damage and the cost and effectiveness of bird control techniques. The species causing most 
damage to grapes include; starlings, wax eyes (silver eyes), blackbirds, mynas, sparrows and 
finches (Crighton, 1991) 
In the grape experiments at Lincoln University, birds represented the greatest problem. Secondary 
invasion by wasps, on bird pecked berries added to the damage. With the withdrawal of 
'methiocarbe' ("Mesurol") from the market, netting was used. 
II Damage 
Birds probably cause more damage to grapes than any other pest. Bird problems have intensified 
over recent years, probably due to an increasing food supply and a greater number of sites in 
which to nest, roost and hide, particularly over the winter months. Fruit is eaten before it is ready 
to harvest, reducing or completely destroying the crop. 
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IIiIII Behaviour 
If there is an abundant food supply, the bird will return to the feeding site day after day. ill the 
case of grapes, if this happens for four or five days, the bird becomes completely habituated to 
the area and cannot be removed easily. 
IIiIII Feeding 
Grapes are easily digested, from eating to excretion, in 16 minutes. The main feeding times for 
birds are early morning or late afternoon. There is no conclusive evidence on cultivar 
susceptibility, but observations suggest bird species, environment, berry size, colour, acidity and 
other food sources available, are all of some significance. 
IIiIII Safety Areas 
Birds like large trees for safety, roosting and to survey the crop and surrounding areas. 
Recommendations for shelter belt trees are usually deciduous, but there is little information to 
substantiate claims of which trees are more attractive to birds than others. By modifying the 
habitat of birds they may be dispersed. For example; shelter belt trimming and removal of 
grass/weeds between rows. 
IIiIII Other Control Methods 
Crighton (1991) writes extensively on manual methods of bird control. These include: 
Q Audio visual devices 
Q Ultrasonic sound and bio-acoustics 
Q Kites and balloons 
Q Shooting 
Q Traps 
Q Scarecrows 
Q Motorbikes 
Q Tapes 
Q Biological control 
Q Poisoning 
IIiIII Total Exclusion 
The only really effective means of curtailing bird damage is total exclusion by netting. The 
economics of enclosed environments depends on; construction materials and their life. Sensitivity 
analysis simulating varying levels of bird damage and repayment methods is necessary but little 
research has been conducted in this area. Grapes can be covered at 1991 costs for about $5-
7000/ha. 
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2.13 Harvesting 
The choice of when to harvest the grapes is another critical decision facing the viticulturalist. The 
intended style of wine to be made is a predominant consideration in deciding when to harvest. If 
the grapes are picked too early, the grapes may be too acid and conversely, if the grapes are 
picked too late, there may be insufficient acidity. Canterbury and Otago may have excess acidity 
problems in cool seasons (Jackson, 1986). The typical ranges found in New Zealand mature 
grapes are from 16-24% sugar, and acid of 0.6 to 1.0%, depending on region, season and cultivar. 
One of the main advantages of machine harvesting is that the grapes can be left on the vine until 
they reach their optimum sugar to acid levels, and then harvested in a very short time, thereby 
ensuring the homogeneity of the crop. 
Chapter Three focuses on the objectives and methods employed in a survey of Canterbury wine 
grape producers. 
Chapter 'Three: Method 
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This chapter details the objectives of undertaking a survey of the Canterbury wine grape industry. 
The research method and survey design is described, along with a summary of how the data was 
analysed. 
3.1 Objectives 
A lack of basic knowledge on cultivars, clones and areas planted, has limited the effective 
planning of the Canterbury grape wine industry. The need for a survey that addressed both 
vineyard statistics and grower opinion was perceived. It was decided to document the Canterbury 
grape industry by telephone interviews with the grape growers. Experts were approached for 
names and addresses of all known wine grape producers in the district. The objective was to 
investigate characteristics of the grape cultivars already planted and predictions for future 
plantings. The entire population was subjected to analysis, as far as the author was aware (n=35, 
Appendix 1). 
One of the expected outcomes of the survey was to discover the reasons why Canterbury growers 
planted certain cultivars. It was envisaged that the results of the survey would be useful to 
growers, the WINZ (Wine Institute of New Zealand), advisers and researchers. It was intended 
that the survey would identify the research needs on cultivar selection and on other research 
requirements. 
3.2 Research Method 
The research was in three stages. 
1. Exploratory interviews were conducted with producers, wholesalers, retailers and 
academics to gain an industry insight on origin, development and problems. A 
search and documentation was made of the literature and statistical detail (Chapter 
Two). 
2. A Canterbury Survey. 
From the preliminary interviews a questionnaire was formulated. The suitability 
of the questions was tested on selected Department of Horticulture staff, modified 
and then tested again on two selected growers. After final remodification the form 
consisted of 25 questions (Appendix 2). The interviews were conducted mainly in 
the evening so as not to interfere with the growers work programme. With this 
degree of consideration all growers cooperated. The survey was conducted via a 
telephone interview. Some information was perceived to lack credibility in 
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accuracy because of the lack of knowledge and recordings of some growers. 
Additional growers were revealed during the survey and included in the total of 
35 interviewed. 
The key information obtained from the survey was: 
* Vineyard size and cultivar mix 
* Information on cultivar 
* 
* 
* 
- clone 
- age 
- yield 
- price 
- use of rootstocks 
- disease and pest susceptibility 
- brix levels 
Spacing and trellis· details 
Marketing 
Future plans 
3. Interviews with wine merchants. 
The retailer/wholesaler interviews were conducted in a similar but unstructured 
fashion, using telephone interviews of different types of outlets: 
* A large retail supermarket 
Wine and spirit retailers 
Specialist wine shops in Riccarton, Fendalton. Merivale and A vonhead 
This was to compare and contrast grower perceptions with those directly dealing with the public. 
3.3 The Population 
"Grape growers" were defined as all wine grape producers in Canterbury, regardless of size, 
excluding "backyard vineyards". 
3.4 Survey Design 
Prior to the interview a cover letter was sent to all growers (Appendix 3). This was mailed out 
on 26 July 1991. After a period of three days, follow up phone calls were made to arrange an 
appropriate time to conduct the interview. On two occasions the questionnaire was delivered to 
the respondent and returned to the author completed. On three occasions the author visited the 
growers at their properties, to conduct the interview. Face to face interviews on the property 
proved more valuable than telephone interviews and mail responses were least favourable. 
Interviews averaged 15-20 minutes. The interviews were conducted during August 1991. 
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3.5 Statistical Analysis 
The completed survey forms were coded for computer entry. The coded responses were entered 
into Quattro Pro version 2, and were totalled and analysed for frequency of response (Appendix 
4). The data was not suitable for significance, standard deviation or regression analysis of any 
kind, due to population size of the survey. 
All 35 forms were used for results analysis. A few responses to opinion-orientated questions were 
omitted due to suspected erroneous infonnation. In some instances the results presented have been 
summarised to eliminate minor responses. 
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The results of the survey are summarised in tables 4.1 to 4.21. For details of the questionnaire 
relating to each table, refer to appendix two. All known 35 Canterbury wine grape producers 
completed the questionnaire, although not all answered all questions. There has been some editing 
of minor and inconsistent responses. Multiple responses from growers have been recorded for all 
applicable questions. 
In many instance's plantings occurred over an extended period of time and what were the 
prevailing market conditions in one time frame, may have changed in another. Thus results from 
opinion-orientated questions refer to the entire period from January 1977 until August 1991, 
although where possible results have been related to the time frame in which they occurred. 
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Figure 4.1 
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MT Miiller-Thurgau SB Sauvignon Blanc CS Cabemet Sauvignon 
Gw Gewiirztraminer PB Pinot Blanc Me Merlot 
Ch Chardonnay Br Breidecker CF Cabemet Franc 
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Figures 4.1-4.4 present graphically Appendices 5.1-5.4. Figures 4.1-4.3 show the total area of each 
cultivar actually planted during the period indicated in each figure and Figure 4.4 shows the total 
area at present. Thus the total number of hectares at present in production (Figure 4.4) does not 
equate to the plantings indicated in Figures 4.1-4.3 due to the removal of some of the early 
planted vines. 
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Figure 4.1 depicts the early cultivar plantings, which initially followed recommendations of 
Lincoln University. Riesling (18.2 ha), followed by Muller-Thurgau (10.9 ha) were the most 
planted cultivars at this stage. Eight growers planted Muller-Thurgau and Gewtirztrarniner in 
anticipation for demand for this style of wine. Despite recommendations for Chardonnay, less than 
5 ha was planted in this cultivar. The area of red cultivars was small with 1.8 and 0.9 ha of Pinot 
Noir and Cabemet Sauvignon respectively. The belief was that Canterbury was too cold for the 
production of full bodied red wines. 
From January 1982 to December 1986, a dramatic increase in the plantings of Chardonnay 
occurred (Figure 4.2). The total area planted during the period in Chardonnay was 15.0 ha, ahead 
of the 14.7 ha of Riesling. The demise of Muller-Thurgau had begun, with plantings slipping to 
8.7 ha. Plantings of Gewtirztrarniner were reduced to 2.5 ha, although the total area was split 
amongst five growers. Pinot Noir (19.1 ha) was the most planted red cultivar, with 10 ha planted 
in Cabemet Sauvignon. Other red cultivars planted included; Merlot, Blauburger, Cabemet Franc 
and Malbec. 
Figure 4.3 shows the increased prominence of Chardonnay, with a further 25 ha planted between 
January 1987 and December 1991. Riesling represented a little over half the area of Chardonnay. 
With the growing recognition of Sauvignon Blanc in Marlborough/Blenheim, the area planted in 
Canterbury was quadrupled over that of the previous period. Sauvignon Blanc matched Riesling 
in ha planted (16.5). Despite the image of Muller-Thurgau as a cheaper '''quaffmg wine", three 
growers planted this cultivar, but only on a minute scale (0.7 ha). Pinot Noir led the plantings of 
red cultivars in this period, with 29.8 ha of vines being planted. The next highest planting for a 
red was Cabemet Sauvignon at 9.6 ha. Interest in other red cultivars had increased over the 
previous period, but areas were quite small. 
Figure 4.4 sununarises total cultivar plantings (less cultivars removed) in Canterbury from 1977 
to 1991. Over this period a total of 215 ha were planted; white cultivars 141 ha, red cultivars 74 
ha. Forty seven ha of each of Pinot N oir and Riesling were planted, followed by Chardonnay and 
Sauvignon Blanc, at 39 and 21 ha respectively. Cabemet Sauvignon was the 5th most popular 
cultivar planted overall during this period (17.4 ha) and represented the 2nd most popular red 
cultivar. Despite the removal of a number of ha of Muller-Thurgau, there was a net gain of 12 
ha of this cultivar. 
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Figure 4.5 Area Planted for Selected Cultivars in each of Three 
Periods 
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Figure 4.5 shows the trend in plantings of Riesling, Chardonnay, Pinot Noir and Cabemet 
Sauvignon, in three periods from 1977 to 1991. Following the recommendations of Lincoln 
University, Riesling was the most planted cultivar in the first period. From 1981 to 1986 
Chardonnay increased in prominence and continued to do so in the second and third periods. 
Riesling remained at approximately the same levels, as a popular cultivar choice. In contrast, 
initial red cultivar plantings were minimal. Once some early success was established with Pinot 
N oir, it rapidly increased in areas planted. This trend continued throughout all three periods. Pinot 
Noir is very much the dominant red cultivar in Canterbury. In the first period the only comparable 
red cultivar was a minute planting of Cabemet Sauvignon. Over the following period it's plantings 
increased and remained approximately the same for the third period. 
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Question l(b) 
Table 4.1: Cultivar clones planted. 
Cultivar Clone 
Pinot Noir 
Cabemet Sauvignon 
Chardonnay 
Merlot 
Cabemet Franc 
Riesling 
Abbreviations 
Om Oeisenheim, Oennany 
TK Te Kauwhata, Waikato, New Zealand 
AM 10/5 
2/10 
UCD6 
UCD13 
Bachtobel 
Mariafeld 
UCD4 
UCD5 
UCD7 
UCD8 
Mendoza 
(McCrae) 
UCD4 
UCD5 
UCD6 
UCD6 
TK05102 
OmlIO 
Om94 
0m239 
UCD University of California at Davis, USA 
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Frequency 
mentioned 
17 
12 
2 
2 
2 
2 
1 
1 
1 
1 
8 
7 
2 
2 
2 
1 
1 
1 
1 
1 
In all other cases, growers could not nominate a clone used. A number of growers mentioned they 
had planted greater than one clone of the same cultivar. Differences in growth were noticeable but 
growers could not recollect (or would not disclose) which clone possessed what characteristics. 
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The greatest source of clones appeared to be from other vineyards in Canterbury, particulary St. 
Helena for Pinot Noir clones and quite a large number of clones from Giesens and Lincoln 
University. From reference to the New Zealand Grapevine Variety Register (Dick and Smart, 
1989) and other literature (Jackson, 1984, Jackson and Schuster 1987), the following description 
depicts clone characteristics, as grown in Canterbury. Difficulties abound in grower identification 
of cultivar clones planted in Canterbury, owing to many uninformed decisions on source and clone 
of planting material. See section 2.6.2 for general cultivar descriptions. . .' r 
- 'I ' , 
_ \~ ( ;, '-
The only clone of Blauburger known in New Zealand is ZNR 181-2, which was sourced from 
-
Austria in 1972. This is a bulk red wine cultivar, producing a high yield and compact bunches 
which may become infected with bunch rot. ,! ,.\ (. 
{\ ~" r. rI...o r, 
The likely cl~ne of Breidecker in Canterbury is GM49-84 (also known as CD49-84), imported by 
Jackson from Geisenheim in 1977. This clone produces a high yield and has some Batrytis 
resistance. It makes a fruity, neutral white wine. 
Cabemet Franc TK05102 possesses good yields and distinctive varietal character. The clone was 
sourced from Australia in 1979. 
Cabemet Sauvignon UCD 7 is called G9V3 in Australia where it has performed well in vineyard 
and wine trials. Cabemet Sauvignon UCD 8 is very similar to Cabemet Sauvignon clone UCD 
7. Both cultivars were sourced from UCD in 1976. 
Chardonnay clone Mendoza was sourced from Australia in 1971 and is widely planted as 
"McCrae" clone. The clone yields low due to "hen and chicken" phenomena (section 2.7), but it 
is preferred by many winemakers. Chardonnay UCD4 produces larger berries with higher yield 
than Mendoza clone, although UCD4 ripens later. UCD5 is similar to UCD4. UCD6 is also called 
"IlOVl" or "Delegats" clone. It produces a medium sized bunch with moderate yield, and is 
considered a top performer in Australia. 
The one clone of Ehrenfelser in New Zealand is clone GM9-93, sometimes called CD9-93. This 
cultivar was sourced from Geisenheim. The cultivar/clone closely resembles Riesling and is 
susceptible to Batrytis. 
Merlot clone UCD6 was imported from UCD in 1978. It is often blended with Cabemet 
Sauvignon and is susceptible to Batrytis. 
Pinot Noir clone AM 10/5 has tested positive to leafroll virus, although there may be a leafroll 
virus free clone in Canterbury vineyards, similarly with 2/10. Both clones were sourced from 
Waedenswil, Switzerland in 1962. The clone AM 10/5 exhibits slight berry shrivelling when over 
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ripe, with the wine having good colour, depth, early developing character and high alcohol levels. 
The clone has moderate yields and appears suitable for quality wine with maturation potential. The 
grapes of Pinot Noir '2/10' shrivel when over ripe and may brown although the wine possesses 
fair to good colour, high alcohol and a full bouquet and flavour. UCD6 and UCD13 have both 
performed well at Te Kauwhata. Mariafeld (sourced in 1978) along with Bachtobel (imported in 
1962) were sourced from Waedenswil. Mariafeld is a relatively new high yielding clone of Pinot 
Noir that has performed well at Te Kauwhata and is tolerant of Botrytis. The clone Bachtobel has 
well filled bunches that are susceptible to bunch rot. The qUality is variable depending on yield. 
Little is known of UCD4, with it not registered as being imported into New Zealand as at 1989. 
UCD5 is the "Pommard" clone used in Oregon, giving dark coloured, intense spicy wine. 
Riesling clone Gm239 originates from Oeisenheim in Oermany and was introduced to New 
Zealand in 1962. Om94 was introduced to New Zealand by Jackson in 1977, as with clone 
Om110. 
There may be some variation in clone characteristics owing to influence of; climate, soil type, pest 
and diseases and virus infection. Typically, within all cultivars natural variation may occur and 
with mass selection, new clones may be identified. For example, from a bud mutation of Pinot 
Noir, Pinot Oris was discovered. Very little information is available on specific clonal 
characteristics as related to Canterbury or to a lesser extent, New Zealand. 
Question l(c) 
Table 4.2: Cultivars removed (ha). 
Cultivar Hectares Growers 
removed 
Oewiirztraminer 2.9 2 
Miiller-Thurgau 2.8 2 
Chardonnay 1.2 1 
Pinot Oris 1.0 1 
Breidecker 0.8 2 
Merlot 0.6 1 
(number of respondents = 6) 
Table 4.2 shows that Oewiirztraminer and Miiller-Thurgau have been the cultivars with the 
greatest areas removed, since 1977. 1.2 ha of Chardonnay were removed by one grower, who 
wished to replace it with 0.6 ha each of Shiraz and Scheurebe. In addition, 0.4 ha of Blauburger 
and Pinot Blanc were removed. Reasons for cultivar removal are given in table 4.3 
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Question l(d) 
Table 4.3: Reason for cultivar removal/grafting over. 
Reason Frequency 
Market demand 4 
Winery Demand 1 
Low yielding 1 
Replace with other cultivars 1 
Location 1 
(number of respondents = 5) 
The reason with the highest frequency for cultivar removal was that of market demand. All other 
responses were mentioned once. Muller-Thurgau was the cultivar one grower decided was not 
suited to the area (along with market demand responses cited for it's removal), and it was replaced 
with Riesling, which was deemed more suitable for the region. The low yielding cultivar removed 
by one grower was Oewiirztraminer. Breidecker was removed because of winery direction due to 
over production. One grower removed Oewiirztraminer, Muller-Thurgau, Merlot and Blauburger, 
due to market demand. He removed them with compensation from the Vine Extraction Scheme 
(the only one in Canterbury to use the scheme), No reason was give for the removal of Pinot 
Blanc. Pinot Oris was removed due to lack of demand and the conception that the expense to 
educate the public was not warranted. 
Question l(e) 
Table 4.4: Average price ($/t) realised in the 
1991 season 
Cultivar $/tonne Grower 
frequency 
Chardonnay 1128 9 
Cabernet Sauvignon 1017 3 
Sauvignon Blanc 1000 2 
Pinot Noir 939 9 
Oewiirztraminer 767 3 
Riesling 622 7 
Pinot Oris 550 1 
Breidecker 463 2 
Muller Thurgau 425 4 
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The cultivar receiving the highest average price ($/t) in the 1991 season was Chardonnay 
($11281t), with Cabemet Sauvignon and Sauvignon Blanc both at approximately $1000/t. 
Surprisingly, Riesling viewed as a premium cultivar, only receiving around $620/t. 
Gewiirztraminer received around $760/t and, when combined with it's low yield, it does not 
appear very lucrative. MUller-Thurgau earned the lowest of all cultivars at $425/t. 
Question 1(0 
Table 4.5: Yield and returns per ha 
Cultivar Yield Frequency Revenue 
(tlha) ($/ha) 
Blauburger 26.8 2 
Breidecker 26.2 2 
Pinot Blanc 11.1 1 
MUller-Thurgau 10.9 4 4611 
Riesling 7.9 8 4892 
Pinot Noir 5.8 9 5466 
Pinot Gris 5.5 3 3007 
Gewiirztraminer 5.2 6 3999 
Chardonnay 5.1 10 5763 
Sauvignon Blanc 4.9 1 4900 
Cabemet Sauvignon 1.8 2 1830 
Owing to the multiplication from a yield per vine" (or from a number of vines) to a per ha yield, 
it is likely that the average yield figures quoted could give a distorted picture of yield and revenue 
per ha. Nevertheless the table is a useful guide. Reliable prices were not available for Blauburger 
and Pinot Blanc and the yield/ha of Pinot Blanc is not a reliable average from just one grower. 
Chardonnay and Pinot Noir show the highest gross revenues inspite of low yields of 5.1 and 
5.8t/ha respectively. Pinot Blanc was the highest yielding cultivar (ignoring the results from 
Blauburger and Breidecker, for the above reason). MUller-Thurgau was the next most highest 
yielding cultivar at 10.9 t/ha. The result for Cabemet Sauvignon (1.8t/ha) is not a true reflection 
of the yielding potential of this cultivar. In terms of gross income per hectare, Sauvignon Blanc 
and Riesling were below Chardonnay and Pinot Noir, receiving just under $5000/ha. MUller-
Thurgau receiving approximately $4600/ha in gross revenue, would warrant it's inclusion for 
contract producers, although prices are likely to decrease in the future. Miiller-Thurgau could also 
complement different wines and foods in a Boutique winery. 
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Question 2(a) 
Table 4.6: Reason for initial choice of cultivar. 
Reason Frequency Percentage • 
Lincoln University research 20 57 
Market (consumer) demand 16 46 
Known to perform in Canterbury 14 40 
Own experience 14 40 
Expert advice received 14 40 
The location of the vineyard· 13 37 
Reading literature 12 34 
Seminars attended 8 23 
Cultivar was known to perform in 7 20 
Marlborough/Blenheim 
Other Canterbury growers 6 17 
Winery dictated cultivar requirements 6 17 
Potential for future wine styles 5 14 
Perceived as premium cultivars 5 14 
Cultivar unavailability 4 11 
Respondent did not plant the vineyard 3 9 
Respondent enjoys the style of wine 3 9 
Cost of the planting material 2 6 
(number of respondents = 35) 
• The percentages expressed in Table 4.6 refer to the percentage of total responses to this question 
bY growers. 
Other single responses were; high yielding (Miiller-Thurgau), very little information available at 
the time of planting and the planting of the vines was an experiment. 
The research work at Lincoln University clearly dominated grower choice. Growers nominating 
market demand were targeting Cabernet Sauvignon, Pinot Nair, Chardonnay, Gewiirztraminer, 
Sauvignon Blanc, Miiller-Thurgau and Riesling in particular. Cultivars planted because of known 
to perform in Canterbury included Riesling, Chardonnay, Pinot Blanc, Cabernet Sauvignon, and 
Pinot Nair. 
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Cultivars perceived as being 'premium cultivars' were Pin at Nair, Chardonnay and Riesling. 
Those cultivars mentioned as possessing 'potential for future wine styles' were; Pinot Nair for 
methode champenoise, "Merlot and Cabemet Sauvignon to complement each other", 
Gewiirztraminer because the grower and family enjoy the potential style of wine, Riesling for the 
potential of "Botrytised Riesling" and Pinot Nair and Chardonnay were specifically chosen to 
complement a food service establishment on the property. These factors contributed to the choice 
of cultivar, but were not the sale criteria. 
Question 2(b) 
Table 4.7: Estirriated future plantings (ha) for 1992 and 1993 
Cultivar 
Chardonnay 
Pinot Nair 
Pin at Blanc 
Ehrenfelser 
Riesling 
Cabemet Sauvignon 
Gewiirztraminer 
Merlot 
Scheurebe 
Shiraz 
Sauvignon Blanc 
Total 
Growers 
intending 
to plant 
14 
8 
1 
2 
6 
9 
2 
12 
1 
1 
4 
22 
Growers 
specifying 
area to be 
planted 
8 
5 
1 
1 
3 
4 
1 
3 
1 
1 
1 
13 
Total 
hectares 
10.1 
6.0 
2.0 
1.6 
1.4 
1.1 
1.0 
0.7 
0.6 
0.6 
0.5 
25.7 
Estimated 
total 
plantings 
17.7 
9.6 
2.0 
3.2 
2.8 
2.6 
2.0 
2.7 
0.6 
0.6 
2.0 
45.8 
(number of respondents = 22) 
In addition to the cultivars listed in Table 4.7, Durif and Pinot Meunier were mentioned once each 
as well as three growers indicated Cabemet Franc as likely cultivars to plant in the future. There 
were 22 growers that indicated they envisage additional plantings in the future and 13 gave an 
indication of the likely extent of plantings. Of the 13 growers that did not specify a definite 
hectarage, the limiting reasons to expansion are given in Table 4.9. 
To obtain total estimated plantings in Table 4.7, an area was allocated to those growers not 
specifying, based on the average intended planting of those who did specify. The total estimated 
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area to be planted in the next two years is 46 ha, with Chardonnay and Pinot Noir dominating 
grower choice. 
There are several interesting cultivars nominated by growers. Ehrenfelser, a Riesling x Sylvaner 
cross has many characteristics similar to Milller-Thurgau, but Reid (1991) suggests there could 
be problems with acceptance of the name in the marketplace. Shiraz originated in the Rhone of 
France and presently accounts for over 40 percent of all Australian red cultivar plantings. 
Scheurebe, a Gennan white wine cultivar (Group A, cool) is known to perfonn in cool climates. 
Question 2(c) 
Table 4.8: Reason for choosing cultivar to plant in 
the future. 
Reason Frequency Percentage 
Market demand 11 61.1 
Promising potential 9 50.0 
Own experience 6 33.3 
Vineyard location 5 27.8 
Wine style 5 27.8 
Own preference 4 22.2 
Expert advice 2 11.1 
Other growers' advice 2 11.1 
Challenging beliefs 2 11.1 
(respondents = 18) 
In addition to table 4.8, 'Reading', 'winery requirements' and 'refining cultivar mix' (replacing 
Miiller-Thurgau with Chardonnay) were all mentioned once as reasons for choosing particular 
cultivars to plant in the future. The most common reason stated for the choice of cultivar was 
'market demand' (61 percent) followed by 'promising potential' (50 percent). Growers' comments 
included "it's a gut feelings", "just a hunch" and "it looks to be a winner". Cultivars under the 
'market demand' heading included; Chardonnay, Riesling, Cabemet Franc, Merlot, Cabemet 
Sauvignon, Sauvignon Blanc and under 'promising potential'; Shiraz, Scheurebe, Pinot Noir (also 
with the methode champenoise option), Cabemet Franc, Cabemet Sauvignon, Merlot, Riesling and 
Ehrenfelser. 
One of the myths to be dispelled according to one grower was "that vines need to be grown on 
stony soils". Cultivars to be planted because of the location include; Riesling, Chardonnay, 
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Gewtirztraminer (although the grower acknowledges it is low yielding) Cabernet Sauvignon, 
Merlot and Pinot Noir. Cultivars representing potential for a future wine making style include 
Pinot Meunier for methode champenoise, Shiraz/Scheurebe and Merlot/Cabernet Sauvignon for 
blending. It appeared that growers relied quite heavily on their own experience when determining 
which cultivars to plant. 
Question 2(d) 
Table 4.9: Reasons that limit 
future planting 
Reason Frequency 
Finance 
Risk 
Time 
Land constraints 
6 
2 
2 
1 
(respondents = 9) 
Table 4.9 shows finance fo be the major limiting factor limiting future plantings. Risk associated 
with the economic climate and Government fiscal and monetary policy was of concern to two 
growers. 
Question 3 
On the question of rootstock use, two growers were using rootstocks, 33 growers or 94 percent 
of the entire population were not using rootstocks but 13 growers of the 33 indicated that any 
future plantings would be on rootstocks. The rootstocks that were used by the two growers and 
the choice of the 13 who indicated future plantings would be on rootstocks are summarised in 
Table 4.10. 
Table 4.10: Rootstocks used 
Rootstock Frequency 
Rootstock 9 
trials 
SO-4 6 
Kober 5BB 3 
1202 2 
Schwarzmann 1 
(respondents = 15) 
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Although not specifically a rootstock, 'Rootstock trials' were the most favoured rootstock overall, 
accounting for 60 percent of the responses. This term refers to a collection of different rootstocks 
that the growers had under trial on their property to investigate the effect of the rootstock on the 
scion. SO-4 was (or is to be) the specific rootstock used by six growers, with three growers 
preferring Kober 5BB. 
Question 4 
Table 4.11: Reasons for not using rootstocks. 
Reason Frequency Percentage 
Cost/cash flow 18 54.5 
Vineyard isolation 11 33.3 
Unavailability of rootstocks 11 33.3 
Supposed Phylloxera free area 9 27.3 
Information was lacking on 7 21.2 
scion/stock influence 
Lag time 7 21.2 
Time lost 6 18.2 
Learning 5 15.2 
Maintaining vineyard hygiene 4 12.1 
Prepared to take the risk 3 9.1 
Simplicity 2 6.1 
Soil type 2 6.1 
Advice 2 6.1 
Grow better on own roots 2 6.1 
Devigorate 2 6.1 
(respondents = 33) 
A further three different responses were mentioned once; own experience, used Free from Known 
Virus (FKV) vines and the disease status of rootstocks was unknown. According to Table 4.11, 
the most common reason given for not choosing a particular rootstock was 'cost/cash flow' (55%). 
Some growers were aware of the taxation advantages accruing to their business by not 
inunediately developing the vineyard on rootstocks. Current taxation law allows for the replacing 
of vines to be claimed as a tax deductible expense. However, 33% (11 growers) mentioned 
'vineyard isolation' and an 'unavailability of rootstocks' for not using rootstocks. The fact that 
33% of growers stated rootstocks as being unavailable should be of concern to the industry. This 
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is accentuated with the problem of 'information lacking on scion/rootstock influence and 
compatibility' (21%). Growers seemed to identify with the fact that Phylloxera will arrive in 
Canterbury, "in a matter of time". However, growers mentioned that, with the 'isolation of their 
vineyards' (from other vineyards and Phylloxera known regions), along with the present 
'Phylloxera free' state of Canterbury and the associated 'lag time' before Phylloxera arrives, 
rootstocks were not necessary. 
It is of concern that information is perceived to be lacking on rootstock influence on scion 
performance. Many growers mentioned that research conducted at the Te Kauwhata Research 
Centre was unapplicable for Canterbury. 
Question 5 
Table 4.12: Trellis systems used in 
Canterbury 
Trellis system 
Standard N.Z. 
upright trellis 
Scott Henry 
Other 
Lincoln Canopy 
Frequency 
31 
4 
3 
2 
(respondents = 34) 
Table 4.12 shows that 91 % of respondents use the Standard New Zealand Upright Trellis. The 
Scott Henry training system was the next most common system, with four growers utilising it's 
features. 'Other' refers to modifications to the Scott Henry, Lincoln canopy and the Standard New 
Zealand upright trellis and also to systems that the grower was unable to effectively describe or 
name. 
It was not possible to draw any useful information from the growers on the effectiveness of the 
various systems for various cultivars. 
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Question 6 
Table 4.13: Vine spacings as per trellis system. 
Average Frequency 
spacing (m) 
Standard N.Z. upright trellis 
Distance between vines 1.5 31 
Distance between rows 2.6 31 
Number vines (per ha) 2121 30 
Scott Henry 
Distance between vines 1.8 3 
Distance between rows 2.1 3 
Number vines (per ha) 2188 3 
Other 
Distance between vines 1.1 3 
Distance between rows 1.4 3 
Number vines (per ha) 5371 2 
Lincoln Canopy 
Distance between vines' 1.2 1 
Distance between rows 5.2 1 
Number vines (per ha) 1326 1 
When the spacing data was examined from the onset of planting in Canterbury until 1991, the 
trend was toward closer spacing of vines within the row. One grower recently planted the vines 
at between 0.15m and 0.2m, with densities well over 12 000 vines per ha The main reason for 
favouring closer plantings of vines in the row is the increased yield. The extra cost of propagating 
material is more than offset by increased returns. Further research is needed on optimum densities 
in tenns of economics, the effects on grape quality and other factors such as labour use age. 
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Question 7 
When the growers were asked if they were satisfied with the information they received when 
establishing their vineyard 24 growers stated they were, four growers said they were not and no 
responses totalled seven. Ten growers mentioned that little information was available at the time 
of planting and nine indicated it was a function of the state of know ledge in the industry at the 
time of planting. The sentiment was frequently expressed that they (the growers) "had to be 
satisfied with the information, there was little available". An 'unavailability of cultivars' and 
'academic waffle' were responses recorded twice each on the question of satisfaction with the 
industry, with growers wishing to see practical research applicable to the Canterbury region 
undertaken. A further four responses were recorded once each: scepticism in planting a vineyard 
in Canterbury, quarantine restrictions on cultivar importation, poor clones and inaccurate 
information as problems the growers encountered when establishing their vineyards. 
Growers seem concerned over cultivar availability, rootstock/scion influence and compatibility and 
are anxious to be better informed. 
Question 8 
On the question of looking at the original planting of their vineyard, 16 growers stated they would 
plant the same cultivars again, 15 said they would not and there were 4 no responses where the 
question was not applicable. 
Table 4.14: Reasons growers would not 
plant the same cultivars in retrospect. 
Reason Frequency 
Market demand 7 
More: Chardonnay 4 
Merlot· 4 
Pinot Noir 2 
Cabernet Sav. 2 
Less: Pinot Gris 2 
Riesling 2 
Presently more 3 
information available 
Location not suitable for 2 
the cultivar 
Availability of cultivars 2 
(respondents = 15) 
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The following responses were recorded once only: 
II More Oewiirztraminer 
II More Riesling 
II More Sauvignon Blanc 
II Less Breidecker 
II Less Oewurztraminer 
II Less Miiller-Thurgau 
II Learning 
II Low yielding cultivar 
II Would not plant grapes at all 
The reason both growers would have planted less Pinot Oris was because the cultivar was difficult 
to market and the reason for planting less Oewiirztraminer was because it did not crop well, and 
required greater heat at flowering. The reason for planting less Riesling by one grower could not 
be established with another citing the low value of the cultivar for planting less in retrospect. 
Miiller-Thurgau would not have been planted at all by one of the growers, because it is a "bulk 
quality wine and there are a lot of other producers of it". Cultivars that were determined by 
growers to be unsuitable for the location included Oewlirztraminer and Hermitage. 
Of the growers who said they would plant the same cultivars, one grower added he would have 
planted more Sauvignon Blanc, another grower less Gewlirztraminer because it was difficult to 
manage and it produced a very 'unreliable yield'. 
( 
) 
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Question 9 (a) 
Table 4.15 Cultivar susceptibility to powdery 
mildew (1= low, 2= moderate and 3= high). 
Cultivar Average Frequency 
Muller-Thurgau 3.0 7 
Cabernet Sauvignon 3.0 3 
Chardonnay 2.4 16 
Gewurztraminer 2.3 8 
Breidecker 2.3 3 
Sauvignon Blanc 2.0 2 
Merlot 2.0 1 
Pinot Noir 1.8 13 
Riesling 1.6 11 
Pinot Blanc 1.5 2 
Pinot Gris 1.0 2 
Blauburger 1.0 1 
Chasselas 1.0 1 
(respondents = 24) 
Table 4.15 shows Muller-Thurgau and Cabernet Sauvignon are the two cultivars most susceptible 
to powdery mildew. Chardonnay, Gewfuztraminerand Breidecker all were moderately to highly 
susceptible. The least susceptible cultivars to powdery mildew were Pinot Noir followed by 
Riesling (ignoring the responses with a frequency of one or two). 
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Table 4.16: Other pests and 
diseases affecting vines 
Pest/disease Frequency 
Brown beetle 8 
Brinose mite 4 
Botrytis cinerea 3 
Downy mildew 1 
(respondents = 14) 
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Table 4.16 shows Brown .Beetle as the most frequently mentioned pest. It was seen to be a mass 
indiscriminate defoliator in the spring and up to December of all vines. Birds were the major 
problem listed by all producing vineyards. Brinose mite was mentioned as a problem by four 
growers, particular cultivars were identified as being more susceptible to the mite than others, 
notably Riesling, Breidecker and Sauvignon Blanc. Botrytis cinerea was listed as a problem on 
the cultivars; Pinot Noir, Pinot Gris, Riesling, Chardonnay and Miiller-Thurgau. 
Question 9(b) 
Table 4.17: Cultivar brix at harvest. 
Cultivar Range 'Mean' Frequency 
Merlot 23.0-25.0 24.0 1 
Chardonnay 21.0-26.0 22.5 11 
Pinot Noir 19.5-25.0 22.4 16 
Cabemet Sauvignon 20.5-25.0 22.4 8 
Sauvignon Blanc 21.0-25.0 22.0 4 
S6million 22.0 22.0 1 
Gewiirztraminer 20.0-23.0 21.8 4 
Pinot Gris 17.0-23.5 21.4 6 
Pinot Blanc 20.0-22.0 21.3 2 
Riesling .17.0-22.5 19.9 13 
Breidecker 17.0-20.5 19.2 3 
Miiller-Thurgau 17.0-20.5 18.6 5 
Blauburger 18.0 18.0 1 
Chasselas 15.0-16.0 15.5 1 
(respondents = 25) 
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Table 4.17 shows the brix recordings given at harvest. The 'mean' has been calculated, by taking 
the average mid point of all ranges supplied by growers. Miiller-Thurgau appears to be one of the 
cultivars harvested at the lowest brix, with Breidecker and Riesling harvested at slightly higher 
brix levels. Chardonnay, Pinot Noir, Cabernet Sauvignon and Sauvignon Blanc all were harvested 
at brix levels similar to one another (around 22° Brix). The range of levels for brix recorded are 
indicative of the likely ripening potential in Canterbury and the style of wine to be made. The top 
five Brix levels are recommended cultivars but others recommended, like Riesling and Miiller-
Thurgau, are quite low. 
Question (9c) 
Table 4.18: Scoring of cultivar vigour. 
Cultivar Scoring Frequency 
(1-3) 
Breidecker 3.0 4 
Pinot Blanc 3.0 1 
Miiller-Thurgau 2.5 4 
Oewfuztrarniner 2.4 8 
Sauvignon Blanc 2.4 7 
Riesling 2.2 16 
Merlot 2.2 5 
Cabernet Sauvignon 2.1 10 
Pinot Oris 2.0 5 
Chasselas 2.0 1 
Blauburger 2.0 1 
Chardonnay 1.9 17 
PinotNoir 1.9 14 
(respondents = 27) 
Table 4.18 ranks cultivar vigour on a scale from 1 to 3, with 1 representing those cultivars that 
possess low vigour, 2 representing cultivars that have moderate vigour and 3, those cultivars that 
are very vigorous. Breidecker was scored by four growers as being their most vigorous cultivar. 
Miiller-Thurgau, Oewfuztrarniner and Sauyignon Blanc were scored as slightly more vigorous than 
the remaining cultivars. No cultivar on average was found to possess low vigour, although 
Chardonnay and Pinot Noir were considered to be on the lower vigour side of the scale, as 
compared with the others. The scale only serves as an approximate indication of cultivar vigour 
in Canterbury and should be considered in relation to particular sites and clones. 
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Question 9(d) 
Table 4.19: Cultivar susceptibility to birds. 
Cultivar Average Frequency 
Gewiirztraminer 3.0 3 
Chardonnay 3.0 3 
Riesling 2.3 2 
Pinot Noir 2.0 1 
Cabemet Sauvignon 1.0 1 
(respondents = 5) 
The scale used in Table 4.19 was from 1 to 3, with 3 being most susceptible and 1 least 
susceptible, Gewiirztraminer was rated as very susceptible to bird attack, along with Chardonnay. 
Cabemet Sauvignon was relatively unsusceptible. One grower mentioned that Riesling and 
Cabemet Sauvignon were least attractive to birds, because of their tough skins, although obviously 
one grower rated Riesling susceptibility much higher. 
Table 4.20: Method of bird control. 
Technique employed Frequency 
Netting 16 
Shooting 11 
Electronic scarers 7 
Bird bangers 7 
Kites 5 
Packing tapes 5 
Motorbikes 4 
Poison sprays 4 
Scarecrows 3 
Poison bait 2 
Prepared to accept 2 
some loss 
Moving to later 1 
ripening cultivars 
Radios 1 
(respondents = 28) 
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Table 4.20 shows that 'netting' (frequency of 16) is the technique most employed by growers to 
curtail bird damage, followed by 'shooting' (frequency of 11). The general feeling appeared to 
be that netting was the most effective method of bird control despite the high costs. Growers 
frequently mentioned that the birds quickly became accustomed to various mechanical deterrents 
rendering them ineffective. It is perceived that the use of netting in Canterbury will have to 
become almost universal as bird problems intensify .. 
Twenty nine growers considered birds to be a present problem, one grower said they were not a 
problem presently and two said birds were likely to be a problem in the future. A further three 
responses were recorded where the question was not applicable or answered. 
Question 9(e) 
Table 4.21: Cultivar training ease. 
Cultivar Average Frequency 
Sauvignon Blanc 3.0 4 
Merlot 3.0 1 
Blauburger 3.0 1 
Breidecker 2.7 3 
Gewiirztraminer 2.5 10 
Pinot Gris 2.5 2 
Pinot Noir 2.2 5 
Miiller-Thurgau 2.0 2 
Chasselas 2.0 1 
Cabemet Sauvignon 1.5 2 
Riesling 1.3 7 
Chardonnay 1.3 4 
(respondents = 17) 
Table 4.21 shows the relative training ease of different cultivars in Canterbury. The scale is from 
1 to 3, with one representing a cultivar which posed no problems and was 'easy' to train, two 
being a score that indicated the cultivar was 'moderately' easy to train and three represented a 
cultivar that was considered 'difficult' to train. On this basis, four respondents assigned a value 
of three to Sauvignon Blanc, because of the brittle nature of it's canes. Many growers found 
similar problems with the canes of Gewiirztraminer and experienced difficulties in getting the vine 
to 'set' properly. The easiest cultivars to train were Cabemet Sauvignon, Riesling and 
Chardonnay. 
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Question (f) 
Table 4.22 Present marketing practices 
of the grower. 
Response Frequency 
Own winery presently 14 
Contract producer 12 
Plans for own winery 7 
Domestic market 10 
Export market 6 
Direct selling 8 
Regional retail 6 
National retail 7 
Food service 5 
Plans for own food 3 
service 
Mail order 8 
(respondents = 32) 
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Table 4.22 shows that 14 growers in Canterbury already possess their own winery and a further 
12 are contract producers, although seven of the 12 have plans for their own winery. Five wineries 
purchase grapes from other producers both within and outside of the region. Five growers 
mentioned that they were offering food service, at the time of the survey, with a further three 
planning this in the future. 
The general feeling on the question of which cultivars were easier to market, Chardonnay was 
seen as the easiest, followed by Sauvignon Blanc, Pinot Noir, Riesling and Cabemet Sauvignon. 
Gewiirztraminer and Miiller-Thurgau were considered the hardest cultivars to market. 
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Chapter Five 
Financial (Economics of Grape Production in Canterbury) 
In this time of financial uncertainty, growers need reliable information on which to base 
investment decisions. Economic viability will depend largely upon information available for 
decision making. The purpose of this chapter is to provide cash flow information for the 
production of grapes on their own roots, trained on the New Zealand standard trellis with an 
'ideal' cultivar mix for Canterbury. A simple spreadsheet cash flow model will be used. 
The greatest problem in preparing this was a lack of reliable figures on times to perform various 
operations and the expense associated with such operations. The cashflows formed an estimate 
of profitability, on what is likely to be, unrealistic data in some instances. 
The key parameter in horticultural crops governing the success of the operation is the gross 
revenue. Price and yield are the fundamental variables governing the revenue. Grape quality and 
consumer requirements also govern returns. Based on the information received from the survey 
and other experts, an optimal planting mix for Canterbury of three white and three red cultivars 
was selected. The cultivars selected were Chardonnay, Sauvignon Blanc, Riesling, Pinot Noir, 
Merlot and Cabernet Franc. A model was constructed to investigate the profitability of growing 
this mix of cultivars in Canterbury. 
As one of the purposes of the model is to examine the effect of varying input levels on the 
economics of grape performance, the direct costs of establishment and production are included, 
but fixed (indirect) business costs are excluded. Sensitivity matrices have been compiled to depict 
the effect of variation on selected economic parameters of the crop system. An investment analysis 
has been detailed to investigate the investment potential of the costing by applying a series of 
discount rates. 
The approaches taken by various authors to investigate the economics of grape production have 
focused on Net Present Value (NPV), Internal Rate of Return (IRR) and Payback Period (PP). In 
this section the analysis has focused on the NPV approach, for reasons that will become apparent. 
5.1 Vineyard returns 
Price is derived from the particular cultivar grown and reflects current demand. The climatic 
environment also has a large bearing on both yields and prices, although the effects may be 
modified through irrigation and shelter. As with most types of primary production, grape growers 
tend to be price takers rather than price makers (Eckersley and Gheraradi, 1985). The grape 
grower must attempt to minimise costs, to aid in the viability of the vineyard. Attention to 
vineyard design is of paramount importance for low cost operation. Future plantings, and those 
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areas coming into full production, will alter the varietal mix of the industry and affect supply and 
hence prices. 
5.2 Assumptions used in the Model 
II The model was formulated using 1991 real prices and it is assumed that increases in 
(nominal) costs will be matched by increases in returns. 
II A ten year period was deemed applicable for grape production in the current economic 
climate of New Zealand. 
II The results are applicable to all locations within Canterbury. 
II No additional drainage is required. 
II The soil type is of low to moderate fertility, with the site being developed out of pasture. 
mitial site preparations involved field cultivation and sub soiling, followed by marking out 
of rows, post driving and planting of vines in late autumn. 
II Grapes are sold to a winery. 
II An existing orchardist was diversifying into grapes with land, buildings, plant and 
machinery on the property and available for the development. Adequate shelter is present. 
II Cuttings are used in the costing, irrigation is supplied, the vines are planted in polythene, 
the crop is contract machine harvested. Planting density is 1816 vines/ha. 
5.3 Development Plan 
A 10 year crop costing including receipts and the costs of establishment and production for a one 
hectare block of grapes is shown, with supporting information included in the form of a formatted 
double density diskette as Appendix 6. The vineyard is assumed to be laid out in the following 
dimensions: 
Vineyard Layout: (dimensions of the 1 ha block) 
North/south 100m 
Top & bottom headlands 6m 
Effective block (row) length 88m 
East/west 100m 
Left & right headlands 3m 
Effective block width 94m 
Total effective area = 8272m 2 = 82.7% 
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Vineyard Layout: (vine position) 
Row spacing 
Vine spacing 
Area per vine 
Number of rows 
3.0m 
l.5m 
4.5m 2 
31 
Number of vines per row 58 
Total number of vines per ha 1816 
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For the purposes of the cash flow the following cultivars were chosen in equal proportions 
(l/6ha), along with yields and prices from the results of the survey for those cultivars for which 
these were known. Prices and yields for Merlot and Cabernet Franc were estimated. The cultivars 
were selected on the basis of their gross revenues produced in Canterbury, in conjunction with 
likely marketing requirements (supply and demand) and other agronomic (production/technical) 
details. 
Reds 
Chardonnay 
Riesling 
Sauvignon Blanc 
Whites 
Pinot Noir 
Merlot 
Cabernet Franc 
Yield (t/ha) Price ($/t) 
5.1 
7.9 
4.9 
5.7 
7.0 
7.0 
1128 
622 
1000 
939 
800 
800 
Yields greater than those mentioned above will likely increase as management ability improves 
and the vines mature. Also good pruning and canopy management will improve yields. Although 
quality may be increased, yield may still be the same, but most wineries pay additional premiums 
for higher qUality grapes (often on the basis of Brix). The taking of greater risk in planting newer, 
less well known cultivars, capable of generating higher yields and prices would increase gross 
revenuelha 
The budget (Appendix 6) is a partial budget only. It includes the direct costs and returns 
associated with that development and has excluded the indirect costs. This is to allow comparison 
of gross margins between grapes and other crops, compiled on a similar basis. The nature of the 
costing is for a 1 ha vineyard block and does not allow realistic allocation of indirect costs to the 
1ha 
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Within the costing, the partial cash flow allows rapid estimates of cash flow by changing yield 
and price parameters by a multiplier. 
Investment analysis indicators such as IRR can be misleading as exclusion of major capital items 
such as land, buildings, plant and machinery will inflate the IRR. As such, the costing and 
investment analysis should be considered a relative rather than an absolute measure of crop 
fmancial performance. 
5.4 Discussion 
The key financial indicators for this development are: 
1. the cost of establishment in year 0 is $12613/ha 
2. working capital required is $3677 in year 1, $3173 in year 2 reducing gradually until year 
5, with $575/annum required for years 6-10 inclusive. 
3. the development does not breakeven in the 10 year period (Accumulated Cash Flow 
(ACF) is always less than 0). 
4. the NPV for the development at a discount rate of 10% is $-21 471 (assuming a terminal 
value of the vineyard development at $5 OOO/ha) (Appendix 6). Using a discount rate of 
8%, a NPV of $-21 689 is obtained and at a discount rate of 12%, the NPV is $-21 250. 
The higher the discount rate, the less negative is the NPV. This simply means grape 
growers are forgoing the opportunity cost of investment elsewhere and are attracting a 
negative return on their investment. The small difference in discount rate effect can be 
attributed to the small cash flow in years five to ten. 
5. IRR calculations have not been calculated owing to the fmancial performance of the 
enterprise. 
6. A further investigation looking at changes in the varietal mix and seeing what the change 
could be on profit per bottle would be useful. 
A sensitivity analysis was compiled (Table 5.1) with varying yield and price increments above 
those used in the grape costing (to eliminate negative ACF's). At the initial estimated values of 
yield and price (100 and 100), the ACF at year 10 was $-26 035. At a level of price and yield 
100% greater than the base figures, an ACF of $83 850 is obtained. It is unrealistic to expect 
price and yield to be increased to the 200% levels. Yields 50% greater than those experienced 
now, for some cultivars and growers, seem possible. Annual net revenue per hectare becomes 
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positive at price levels 25% higher than the base figures used and at yields 50% higher than the 
base levels. 
The likelihood of an increase in the magnitude of the parameters tested in Table 5.1 is unrealistic 
for price. Prices for most cultivars are likely to remain approximately constant or even decrease 
for redundant cultivars. Production now exceeds 'demand and unless new markets can be 
established, prices will decrease further. Yield may increase as grower knowledge is expanded, 
but increases of greater than 50% in yield seem remote. An increase in price received would need 
to correspond with yield increases for the ACF to become positive. 
By decreasing the cost oflabour to $5/hour (previously $1O/hr), the ACF ($-18 225) still does not 
breakeven, although it is reduced by $7800. The cultivar mix chosen for the costing was an 
'optimum' mix. Growers who have gone outside of those cultivars will face even further negative 
ACF's and NPV's. 
The costing does highlight the importance of crop management and marketing considerations in 
maximising receipts. As with all perennial horticultural crops, yield and price are the dominant 
parameters affecting profitability. 
Table 5.1: The effect of yield/price parameters on ACF 
100 125 150 Price 175 200 
100 -26035 -16159 -6284 3592 13467 
125 -18317 -5973 6371 18716 31060 
150 Yield -10600 4214 19027 33840 48653 
175 -2882 14400 31682 48964 66246 
200 4836 24586 44337 64088 83849 
Owing to the lack of returns accruing to grape growers, some wineries compensate the growers 
with a percentage of the retail/wholesale price of the bottle. It appears that grape growers who 
also have a winery are subsidising the fruit production with profit from the sale of wine. 
Presently, there is too much production of wine grapes in New Zealand and this is driving prices 
down. A considerable proportion of grape producers in 1990 made a loss (Steans, 1991). 
The counteracting influences of quality and quantity, encourage contract producers to gain 
maximum yield, whilst the wineries wish to limit quantity in the interests of fruit quality. As such, 
wineries may pay an additional premium for growers who limit their yields (Rowe, 1991). 
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In Canterbury growers appear to use grape production as a vehicle for limiting taxable income, 
particulary from other sources. Many growers are involved in grape production for the lifestyle 
considerations, but growers embarking on the economic growing of grapes are cautioned. Heavy 
capital investment is required and losses will accrue to the enterprise, under the current economic 
environment. Positive cash flows are only likely if grape production is supplemented with outside 
business activities or in the merchandising of wines made to the public. Further investigation is 
needed into the economics of wine production and marketing. It is felt that those producers in 
Canterbury, who are retailing direct to the public have the greatest opportunity for improving their 
cash flow position. Those growers distributing their wines through merchants face lower profit 
margins than dealing directly with the public. 
Growers must also realise that the best technical decisions have to be modified in the interests of 
economics, as with quality and quantity relationships (Stevens, 1991). Another interpretation of 
the cash flow estimates is that growers are paying a high price for the satisfaction of being wine 
grape growers or alternatively giving their labour and capital for virtually no return. 
5.5 Risks 
There are multiple risks facing grape producers in Canterbury, aside from the lack of profitability 
of such ventures. A major risk is the climatic variability. This risk can be alleviated somewhat by 
the careful selection of cultivars and through the use of irrigation and shelter. 
Another major risk is associated with supply and demand of wine. With decreasing consumption 
patterns, less wine will be required to meet demand and therefore an oversupply scenario will 
result in diminished prices. 
In terms of pests and diseases, the threat of Phylloxera arriving in Canterbury is of concern. 
Through the use of grafted rootstocks, the risks can be greatly minimised but costs of 
establishment would increase by $9561 (60%). By implementing strict vineyard hygiene, such as 
not allowing infested vehicles or persons onto the vineyard, infestation may be delayed. There are 
tax advantages that accrue to the grower by planting cuttings and then replacing those with grafted 
vines on a Phylloxera resistant rootstock; this expense is tax deductible. 
Grape growing is a risky business. The potential income is not high and frost, hail, birds and other 
unforeseeable hazards can cause substantial losses. Management and husbandry skills are essential 
to produce a marketable crop. The capital input needed is high with high debt servicing. Those 
looking for a quick return from a small input should leave grape growing alone. There is no 
money at present to be made in solely growing grapes. A further analysis is required of winery 
returns in conjunction with grape production to ascertain the feasibility of such ventures. 
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The main aim of this dissertation is to provide a basis for wine grape growers and their advisors 
to make decisions on cultivar selection in Canterbury., A grower survey on cultivar selection and 
characteristics has been analysed (Chapter Four). This chapter discusses the results and makes 
recommendations for the future of the Canterbury industry. 
6.1 Discussion of Results 
Canterbury is one of the world's most southerly wine producing regions. The characteristic cool 
climate is similar to the Moselle Valley in Germany, which is a classic Riesling region. Both the 
Moselle Valley and Canterbury are liable to spring frost damage, but the most important 
environmental factor contributing to the success of Canterbury, is the characteristic long, dry, 
autumn. The grapes ripen slowly with high levels of sugars and acids and develop subtle aromas 
and flavours. 
Fifteen years from the planting of the province's first commercial vineyard, Canterbury has 
emerged with a number of propitious Pinot Noirs, Rieslings and Chardonnays. At present there 
are 11 wineries in Canterbury supplied by 35 vineyards. 
The early grape plantings in Canterbury focused heavily on cultivars recommended by Lincoln 
University (Riesling, Muller-Thurgau and Gewiirztraminer). Despite recommendations for Pinot 
Gris, Pinot Blanc and Pinot Noir, little was planted, possibly because of the unknown nature of 
these grapes. The belief that Canterbury was too cold for the production of full bodied red wines 
reflected in the small area of red cultivars planted: 
In the period from January 1982 to December 1986, Chardonnay became the most favoured white 
cultivar to plant. Muller-Thurgau plantings decreased. At $425/t (1991) Muller-Thurgau was the 
lowest paid cultivar per tonne, but the high yields compensated for the lower price. Pinot Noir 
was rapidly emerging as a main cultivar in Canterbury and Cabernet Sauvignon plantings were 
increasing to a lesser extent. The belief that Canterbury was too cold for the production of full 
bodied red wines was put to rest in 1982 with St. Helena gaining a gold medal for it's Pinot Noir, 
at the Air New Zealand Wine Show. The potential for blending Merlot and Cabernet Franc with 
Cabernet Sauvignon (in traditional Bordeaux style) resulted in small plantings of these cultivars. 
Their potential for straight varietal wines was perceived as well. Blauburger, although very little 
is now used, is useful in adding depth and colour to Pinot Noir and also acts as an indicator for 
incipient powdery mildew infection. 
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Chardonnay (25ha) was the favoured white cultivar planted from January 1987 to December 1991. 
Riesling remained as a popular cultivar. Canterbury has made large advances in the past ten to 
fifteen years in the production of this cultivar. The consistently dry weather and low humidity 
during the ripening season make Canterbury an ideal region for Riesling production. Giesen's 
1989 Dry Reserve Riesling gained a bronze medal at the Sydney International Winemakers' 
Competition, and their Riesling took gold medals at the 1991 International Wine and Spirit 
competition, London and the 1991 Intervin International Wine Competition, New York. 
Christchurch wine retailers indicate Rieslings are the biggest selling Canterbury wines. Botrytised 
wines made from the grape also contribute to the potential of Riesling in Canterbury. 
New Zealand Sauvignon Blanc wines received recognition at the 1991 International Wine and 
Spirit competition in London. The 1989 Oyster Bay Sauvignon Blanc won the "Best Sauvignon 
Blanc" award and Montana's 1989 Brancott Estate Marlborough Sauvignon Blanc gained a gold 
medal at the 1991 Intervin International Wine Competition in New York. The area of Sauvignon 
Blanc in Canterbury has increased by over 340% during the last five years in response to the 
success of Marlborough wines. 
Pinot Noir has led the plantings of red cultivars followed by Cabernet Sauvignon, with a small 
experimental interest in other red cultivars. The plantings in red cultivars increased from 36% of 
total plantings from 1982 to 1986, to 41 % of plantings for the period 1987 to 1991. 
In Canterbury presently, a total of 215 ha are planted; white cultivars 141 ha (66% of all cultivars 
currently in the ground), red cultivars 74 ha. Forty seven ha each of Pinot Noir and Riesling were 
planted, followed by Chardonnay and Sauvignon Blanc, at 39 and 21 ha respectively. The area 
planted in Riesling remained nearly constant. Presently 33% of all white cultivars and 22% of all 
cultivars currently in the ground are Riesling. Chardonnay has dramatically increased in popularity 
and it is envisaged that it will continue to do so. Chardonnay, accounts for a further 27% of all 
white cultivars presently in the ground. From the early trial plantings of Pinot Nair in Canterbury, 
this cultivar now accounts for 64% of all red plantings and 22% of all cultivars presently in the 
ground. Cabemet Sauvignon was seen as an alternative red cultivar, but successive highly tannic 
and acidic vintages indicate that it may not be appropriate for Canterbury. Despite this, plantings 
of Cabernet Sauvignon have increased over all periods since 1977. Growers however, are 
beginning to show greater interest in other red cultivars more suited to Canterbury (Cabernet 
Franc and Merlot). 
The peculiarities of cultivar clones planted in Canterbury are largely unlrnown (Jackson, 1991 and 
Steans, 1991). Although there is limited knowledge of Pin at Noir and Chardonnay clones in other 
districts, growers were not sure which clones to choose for Canterbury conditions and for 
particular vineyard sites. Pinot Nair clones AM 10/5 and 2/10 have tested positive to leafroll 
virus, although there may be leafroll virus free clones in Canterbury vineyards. Chardonnay clone 
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'Mendoza' (McCrae) produces low yields due to the "hen and chickens" phenomena (section 2.7), 
but the clone is preferred by many wine makers , because with the smaller berries greater skin 
contact and flavour is achieved. The poor economic performance of this clone is probably 
responsible for grower apathy in planting Chardonnay in the earlier years of viticultural 
development in Canterbury. A lack of grower knowledge on clones has resulted in uninformed 
decisions on choice of cultivar clone. 
Gewiirztraminer and Muller-Thurgau have had the greatest areas removed, since 1977. Wine shop 
proprietors mentioned that Milller-Thurgau wines appeared to have "died a natural death". 
Gewiirztraminer was largely removed because of it's low yielding nature and Millier-Thurgau 
because of decreasing demand. The 1986 Vine Extraction Scheme had little affect on the 
Canterbury wine industry, owing to the small size of most of the plantings at that stage. Overall, 
market demand has been the greatest reason for cultivar removal. The substantial outlay of time 
and fmancial resources involved in promotion of an unknown cultivar to the public is a major 
factor in growers choosing to remain with the proven cultivars. 
The most common reason for choosing a particular cultivar was as a result of research work at 
Lincoln University. This work undoubtedly led the development phase of the industry but there 
is still a lot of refinement required in clone performance assessment, propagation, material 
certification and economic analyses during the consolidation phase of the industry in Canterbury. 
'Market demand' was rated just ahead of 'known to perform in Canterbury', 'own experience' and 
'expert advice'. The number of growers who mentioned 'other growers' as a source of 
information, when combined with 'known to perform in Canterbury' and 'expert advice', is 
interesting. Many new ideas are generated by Government funded research institutions. If growers 
are relying on other growers as a source of information, these new ideas will take much longer 
to be accepted and implemented by the industry. Growers appear to rely quite heavily on market 
acceptability of the wines, when determining which cultivars to plant, rather than cultivar 
economic performance. 
Estimated plantings for the next two years in Canterbury are 46 hectares. Chardonnay (18 ha) and 
Pinot Noir (10 ha) are the cultivars with the greatest areas to be planted. Although Merlot was 
mentioned by a large number of growers, few were prepared to commence planting this cultivar, 
pending further research assessment. Ehrenfelser appears to have potential in Canterbury'S cool 
climate, depending on yields obtained. The planting of Shiraz looks sure to fail. Insufficient heat 
units to ripen (Group D, warm-hot, LTI of 380 and above), and the present large plantings and 
the high qUality of Australian Shiraz, would preclude successful Shiraz production in Canterbury. 
Scheurebe appears to have good potential, if it can truly ripen, although careful attention to 
marketing is imperative. 
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The following is a brief list of the potential of major cultivars for Canterbury; 
,.. White Cultivars 
• Chardonnay 
Currently plantings of Chardonnay in New Zealand ate only exceeded by Mtiller-Thurgau. Heavy 
plantings of Chardonnay vines have occurred in the 'New World' and it is now established in all 
major wine regions of New Zealand; notably Gisborne, Hawke's Bay and Marlborough. Potential 
production levels suggest marketing problems and the quality of the wine will have to be high for 
it to be competitive. The trend toward crisp, more acidic wines should suit Canterbury production, 
but spring frost susceptibility of Chardonnay may limit production in Canterbury unless frost 
protection or a frost free site is selected. New, high-yielding, virus-indexed clones should be 
utilised if plantings in Chardonnay are to be undertaken. Winemakers may prefer those clones 
susceptible to "hen and chickens", but the grower must take yield and economics of production 
into account. The grape itself possesses many possibilities for the winemaker. The recent success 
of Giesen's gold medal winning 1990 Chardonnay at the 1991 National Wine Competition and 
the returns that Chardonnay is currently attracting ($1128/t and gross revenues exceeding 
$5700/ha), make it a good proposition until fashions change and production exceeds demand. 
III Riesling 
The future for high quality Riesling production in Canterbury appears to be very promising. The 
Canterbury climate with it's long slow ripening period allows the grape to fully develop it's most 
intricate flavour. The grape remains attached to the vine well and is moderately resistant to cold 
and frost in the autumn. At an average price of $622/t, gross revenues of nearly $4900/ha are 
obtainable, making it one of the cultivars with a higher gross revenue. Riesling is thus an 
attractive cultivar for cash flow reasons. Noble Rot can transform Riesling grapes by extracting 
moisture, concentrating their aroma and flavour constituents and yielding honey-sweet wines 
(Cooper, 1988). Erinose mite can be a problem with Riesling. 
III Gewiirztraminer 
This cultivar appears well suited to the cool climate of Canterbury, where it produces an aromatic 
wine. The main limitation to production is the low economic return ($4000/ha) due to poor 
yielding clones (5.2t/ha average yield) and moderate price ($767/t). The high-yielding, low-priced 
Mtiller-Thurgau now exceeds the gross revenues realised for Gewtirztrarniner. Efficient canopy 
management, combined with good site selection, may enable high quality wine to be produced. 
The name Gewtirztrarniner also produces marketing difficulties in New Zealand. 
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II Miiller-Thurgau 
Due to Muller-Thurgau's early ripening, high yielding, easy drinking, rapidly maturing character, 
the cultivar is well suited to the production of bulk wine. This cultivar is the New Zealand wine 
industry's mainstay and as such it is well represented in large plantings in all major production 
districts. The wine is popular as an easy drinking low priced wine, and should be included in a 
boutique wineries range, even if just to produce cash flow. Muller-Thurgau attracts a gross 
revenue of $4600/ha. This represents a relatively good return for the lowest paid cultivar in 
Canterbury ($425/t) owing to it's high yielding ability. Current production is adequate for local 
winery demand. 
II Sauvignon Blanc 
Marlborough followed by Gisbome and Hawkes Bay are the leading districts for this cultivar. The 
grape can be transformed into two styles of wine; Sauvignon Blanc wine produced in some form 
of inert container or Fume Blanc, where the wine has had some contact with oak during 
winemaldng. Marlborough styles of this cultivar are in high demand for their crispness. It looks 
to have potential in Canterbury, if aroma and flavours similar to Marlborough can be attained in 
the wine. The yield for Sauvignon Blanc is relatively low at 4.9t/ha, but it still attains one of the 
highest gross revenues ($4900/ha) in Canterbury. The yields currently obtained reflect the young 
age of the vines in Canterbury, with growers attempting to familiarise themselves with Sauvignon 
Blanc's phenology. 
II Pinot Blanc 
Plantings of this cultivar are almost exclusively in Canterbury. It has a limited potential for the 
prqduction of blended wines or as a varietal. The early ripening of the grape and moderate to high 
yields (greater than 1Ot/ha) encourage production of it in Canterbury. Prices for this cultivar could 
not be obtained. 
I11III Pinot Gris 
Despite the problem of creating a market niche and educating the public on merits of Pinot Gris, 
Canterbury is one of the main production areas for this cultivar in New Zealand. As with any new 
cultivar, considerable marketing initiative is required by the producer to educate the consumer. 
Problems have been noted, with some clones of Pinot Gris being erratic croppers. Pinot Gris 
currently returns a very low gross revenue ($3000/ha) and plantings of this cultivar are cautioned. 
I11III Scheurebe 
Scheurebe is classified as a Group A, cool climate grape cultivar with an LTI less than 190. With 
bud burst being late and the cultivar maturing slightly before Riesling, it appears well suited to 
Canterbury. The wine has a powerful bouquet and flavour, if well ripened (Steans, 1991). The 
production of good qUality varietal wines seems a possibility and the potential yields (similar to 
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Riesling) suggest a good gross return per hectare. Further investigative work on markets and 
agronomic features are required. 
Taking into account the economic performance of the cultivars and the technical and marketing 
aspects, the author's recommendations for white cultivars in Canterbury are; Chardonnay 
($5760/ha), Riesling ($4890/ha) and Sauvignon Blanc ($4900/ha). 
Red Cultivars 
II1II Cabernet Franc 
Cabemet Franc is a "happier" vine in cooler regions than Cabernet Sauvignon and looks poised 
to become one of New Zealand's more important red cultivars (Cooper, 1988). It appears more 
suitable for Canterbury than Cabernet Sauvignon, in that Cabernet Franc buds and ripens earlier 
than Cabemet Sauvignon, producing slightly heavier crops. Susceptibility to frost is more 
pronounced than with Cabemet Sauvignon, and therefore frost protection or frost free sites are a 
necessity. The suitability for the Canterbury climate would allow greater levels of ripeness and 
flavour/aroma than Cabernet Sauvignon. The wine made from Cabernet Franc is lower in tannin, 
acids and extract than Cabernet Sauvignon. The softer, yet fruity wine, may find greater appeal 
with the general public than Cabemet Sauvignon. Marketing this new varietal will need vigorous 
promotion. No data on prices could be obtained. 
II1II Cabernet Sauvignon 
In Canterbury, the wine is often thin and green (Henry, 1991) with high levels of acid and tannins. 
The warmer areas of New Zealand are preferred for this cultivar but blending with Cabernet Franc 
and Merlot could be used to decrease the formality/intensity of the wine. Cabernet Sauvignon is 
classified as Group C, warm. Canterbury, being on the bounds of this classification, does not 
appear to accumulate sufficient heat units to produce quality Cabernet Sauvignon. Robinson 
(1986) writes "much of New Zealand's Cabernet Sauvignon suffers the twin disadvantages of an 
excessively cool climate: thin, herbaceous flavours and a lack of body ... All in all, New Zealand 
serves more as a reminder that there are limits to Cabernet's powers rather than proof of its 
genius". Jackson (1984) also acknowledges it's limitations and that it should be grown on a 
limited scale only on the warmer sites in Canterbury to minimise high acidity problems and 
herbaceous flavours. Yields in Canterbury are appallingly low. The high price ($1018/t) 
compensates for the lower yielding nature of this vine, but gross revenue is marginal unless yield 
can be substantially increased. 
II1II Pinot Noir 
The difficulties in the successful growing of Pinot Noir in Canterbury stem from it's susceptibility 
to spring frosts and fungal diseases. It ripens relatively early and the berries remain attached to 
the vines throughout autumn, favouring the development of flavour and aroma, although excess 
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acid can ensue. The greatest problem is the low market awareness of the cultivar, due to it's 
relatively recent introduction (Henry, 1991). Although there has been some success with the 
cultivar in Canterbury, consistent quality is difficult to achieve. New production areas to produce 
consistent quality wine may yet have to be researched. Yielding at just under 6t/ha and at $939/t, 
the gross revenue ($5466/ha) for Pinot Noir is second only to Chardonnay. 
Pinot Noir was strongly recommended by Jackson for production in Canterbury, but care is needed 
to avoid over cropping which results in lack of character and colour. Very few other regions can 
produce good wines from this grape. Clones recommended; AM 10/5 at moderate yields, 2/10 and 
D5 V12 at lower yields. All produce harmonious wine, with distinctive varietal character. Pinot 
Noir has the advantage that it may be used for methode champenoise production. 
III Merlot 
Although budding and flowering can be a problem, the lengthy ripening season of Canterbury 
allows this grape to build concentrated flavours and to prevent rapid acid drop, characteristic of 
warmer climates. Merlot produces softer tasting tannins and higher sugar than Cabernet Sauvignon 
. and ripens slightly earlier. This gives it a soft mouth-filling flavour and it can be consumed 
younger than Cabernet Sauvignon. The grape has good potential for Canterbury as it can be made 
into straight varietal wines or blended with Cabernet Sauvignon, where the fragrance, suppleness 
and fullness of Merlot can be felt. Improved and consistently yielding cultivars of Merlot should 
be selected. No data on prices could be obtained. 
Taking into account the economic performance of the cultivars and technical and marketing 
aspects, the author recommends; Merlot (approx. $5600/ha), Cabernet Franc (approx. $5600/ha) 
and Pinot Noir ($5460/ha) as the most suitable red cultivars for Canterbury. In all cases the 
economics of grape production have been shown to be marginal at best. 
The perception of %' s of questionnaire respondents is that the major limiting factor governing 
future grape plantings is finance. The risk involved in undertaking any plantings, as a result of 
the present economic climate and Government fiscal and monetary policy, was seen by growers 
as preventing commitment to additional grape planting. With the removal of tariffs on all imported 
wines eminent, the increased competition could see a fall in wine prices and even more 
uneconomic returns to growers and wineries than at present. (Combined with national production 
levels that do not balance with domestic consumption). The Institute may try to lobby the 
Government on import restrictions but tariff reduction policy on a broad scale is firm government 
policy. Past history suggests caution. Domestically produced wine surpluses have had serious 
economic effects on the producer in the past, with unsustainable price cuts and the insolvency of 
many producers. Changes in the supply from other exporting countries will have similar effects. 
It seems that New Zealand is heading toward an over supply situation unless overseas selling of 
unique qUality wines can be increased. The Canterbury industry's smaller boutique wineries are 
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less likely to be affected, with their emphasis not solely on price, but on quality and other 
services. Also, many Canterbury growers have other business commitments and are not solely 
reliant on grapes as the basis of their income. To many growers it is almost a hobby. 
Two growers surveyed stated that time was a major limiting factor in undertaking any future 
plantings. Many Canterbury growers operate their vineyard as a secondary source of income 
placing emphases on lifestyle and enjoyment considerations from the cultivation of vines. 
Rootstock trials conducted on grower properties are likely to fonn the basis of future rootstock 
useage in Canterbury. The trials should be followed up to investigate the effect of the rootstock 
on the scion. The district needs to be prepared if and when Phylloxera arrives. 
Strict attention to vineyard hygiene, combined with the isolation of Canterbury vineyards, will 
limit Phylloxera spread in the future. The unavailability of rootstocks is of concern to the industry, 
despite Phylloxera having not been yet identified in Canterbury. With increasing knowledge of 
rootstock effect on scion and as long as current taxation law allows for the replacing of vines to 
be claimed as a tax deductible expense, growers should consider reworking their vines. 
Virtually all wine grape producers in Canterbury use the Standard New Zealand Upright Trellis. 
As discussed in Chapter Two, manipulation of grapevine canopy alters canopy microclimate 
thereby affecting yield and quality. Smart found that shading of leaves is predominant in the New 
Zealand standard trellis, with it's single dense canopy. This affects fruit composition leading to 
reduced wine quality. Crawford (1987) concluded that if grape growers want to increase vineyard 
profitability, they should consider changing to the Geneva Double Curtain or the Te Kauwhata 
Two Tier trellis systems. Owing to differences between the environment at Te Kauwhata and 
Canterbury, further work is warranted in this area. 
Since the planting of vines in Canterbury, vine spacings within the row have become closer. The 
reason appears to be that with the high density, substantial yields from the area planted accrue 
earlier than conventional plantings. The high establishment cost, with higher vine numbers, is 
offset by the revenue generated in the early years. "Breakeven point" occurs earlier with higher 
density plantings, although in Canterbury, breakeven does not occur under the proposed model 
(Chapter Five). Further research is needed on optimum densities in terms of economics, grape 
quality and cultural practices. 
Most growers accepted that at the stage of planting, limited infonnation was available, despite the 
efforts of Jackson, Steans, Schuster and others at Lincoln University. Growers wish to see 
practical/applicable research to the Canterbury region undertaken. Growers seem concerned over 
cultivar availability, rootstock/scion influence and are anxious to be better infonned. 
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In retrospect growers were ambivalent as to whether they would plant the same cultivars again. 
Growers would have planted more Chardonnay, Merlot, Pinot Noir and Cabernet Sauvignon, 
whilst cultivars favoured for reduced plantings were: Pinot Gris and Riesling. Presently more 
information is available than when many growers selected their cultivars. 
The cultivar with the greatest susceptibility to powdery mildew was Miiller-Thurgau followed by 
Cabemet Sauvignon. Chardonnay, Gewiirztrarniner and Breidecker all were moderately to highly 
susceptible. The least susceptible cultivars to powdery mildew were Pinot Noir followed by 
Riesling. Attention to canopy management and control problems reduce the severity of powdery 
mildew infection. Brown Beetle is seen as a major pest afflicting grape vines in Canterbury. Birds 
were the major problem listed by all producing vineyards. Botrytis cinerea can be a problem on 
Pinot Noir, Pinot Gris, Riesling, Chardonnay and Miiller-Thurgau. 
The range of brix levels recorded are indicative of the likely ripening potential of the cultivar in 
Canterbury and the style of wine to be made. Miiller-Thurgau is harvested at the lowest brix level 
in Canterbury, with Breidecker and Riesling harvested at slightly higher brix levels. Chardonnay, 
Pinot Noir, Cabemet Sauvignon and Sauvlgnon Blanc all were harvested at brix levels similar to 
one another (around 22° Brix). 
Birds are an ongoing and increasing problem to grape growers. Gewiirztrarniner was rated as very 
susceptible to bird attack, along with Chardonnay. Riesling was seen to "be moderately to very 
susceptible to attack, with Pinot Noir moderately susceptible. Cabernet Sauvignon was relatively 
unsusceptible. The nature of responses were indicative of what growers found in their vineyard. 
Nearly all growers considered birds a problem on virtually all cultivars grown in Canterbury. 
Netting is the technique most employed by growers to curtail bird damage, followed by 
'shooting'. Netting was the most effective method of bird control. Despite the high costs it's use 
will have to increase to prevent total crop loss. Growers used many methods of bird control but 
found birds rapidly became accustomed to them. Cooperation within a production area is to the 
mutual advantage of all growers in the area. The mass destruction of birds may be acceptable to 
some growers but it may not to others or to the public (Crighton, 1991). 
Fourteen growers in Canterbury already possess their own winery and a further 12 are contract 
producers, although seven of the 12 have plans for their own winery. Approximately half of the 
growers in Canterbury are currently exporting their wines. The need for a strong domestic market 
is essential for the success of export trade. The proliferation of vineyards offering food service 
(five, and those planning to, three) suggests the possibility of coordinating and implementing a 
'marketing plan' for a wine trail in Canterbury. 
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6.2 General Discussion 
The lack of attention to cultivar propagation in Canterbury was highlighted in the results. Growers 
sourced vines from other growers without fully knowing the identity of the propagating material. 
The rapid growth of the Canterbury industry created a high demand for propagating material. This 
method of establishing vineyards is not satisfactory, as clones selected may not be known nor 
possess the best characteristics. An improvement scheme associated with the monitoring of 
vineyards is advocated by the author. Undoubtedly certain vineyards in Canterbury do possess 
superior clones and these should be utilised for future propagation material, once they have been 
clearly identified. The vinifera collections at Ruakura should be investigated also and importation 
of new clones considered. All vines with virus should be eliminated. 
Clonal selection and testing is one of the most important research aspects needed to improve 
yields and wine quality in Canterbury. Gross returns per hectare have to be improved. Changing 
returns make forward planning difficult, but it is important that the industry is lead by growers' 
choice, rather than by what propagating material other vineyards have available. The author 
believes the present clonal situation is unsatisfactorily. 
It is important that growers realise that grape growing requires technical ability and a level of 
business acumen. Many growers in Canterbury operate their vineyard as a secondary source of 
income with lifestyle considerations dominant. Attention to financial parameters is not as crucial 
to many growers. 
One of the problems facing researchers is how to make research findings available to growers. 
The survey clearly showed the importance of 'other growers' as a source of information along 
with expert advice. Adoption of new ideas is always a slow process. The survey gave the author 
some indication on how researchers can ensure that any new ideas can be disseminated as quickly 
as possible. With growers stressing the importance of research at Lincoln University, it is 
imperative that close ties are maintained with growers. Field days, seminars and publication of 
seminar proceedings are seen as the best vehicles to disseminate information to growers. Financial 
remuneration for such events could accrue to the university for undertaking such events. Potential 
funding from those growers most likely to benefit from research should be canvassed. The 
potential use of a vineyard monitoring group as successfully implemented with apple and kiwifruit 
growers in different regions of the country could be warranted, although unwillingness to disclose 
information could hamper such activities. Confidentiality would need to be assured. The 
importance of experienced vignerons helping other growers should not be ignored, albeit on a paid 
basis. 
The main problems growers frequently mentioned were: 
l1li A lack of specific information on cultivars and clones 
Chapter Six: Discussion 85 
II1II The economic control of birds 
The Canterbury wine industry is a dynamic industry. Throughout this dissertation new plantings 
were identified but it is possible that additional plantings not canvassed may have occurred in mid 
and south Canterbury. 
It is essential that new entrants to the industry realise that grape growing requires technical and 
economic ability. Intending growers need to enter the industry well prepared and not with a 
romanticism toward grape growing. Growing grapes may represent a form of diversification for 
farming, but good farmers do not necessarily produce good grape growers/wine makers. The 
investment into viticulture needs to be an informed and well researched decision. Because a 
neighbour is having success in grape production does not mean that viticulture will be suitable 
for all. Careless thought and actions of some producers may invoke severe reprimands from a 
discerning and critical public. The industry appears to follow "boom/bust cycles" and the New 
Zealand industry appears poised for another bust period. How this will affect the Canterbury 
region, only time will tell. The next two years will be critical as recently planted vineyards come 
into full production and the quality of the new wines will be assessed by the public. If quality is 
poor, it is likely that many vineyards and wine producers will face surplus production, and cash 
flow problems. Already cash flow is marginal or negative. 
With increasing quantities of wines from different Canterbury wineries it is essential that wine 
released to the public is of a sufficiently high quality so as not to tarnish the image of Canterbury 
as a producer of fine red and white wines. 
The questionnaire was designed and tested to generate the required information in an 
unambiguous, logical, easy to record and concise manner. Despite the best intentions of the 
author, in hindsight this was not always the case. One key problem was the inability of growers 
to supply precise information, particularly regarding clones and their yield and quality 
performance over time. 
The Canterbury wine grape growers appear to have pressure on their time at present from research 
approaches for information. Primary, secondary and tertiary (polytechnic and university) students 
need be cautioned before undertaking research into the industry. Part way through this dissertation 
the author became aware of a similar study focusing on general aspects of the Canterbury 
industry. Duplication of information is an unnecessary waste of resources and particularly tries 
the growers' patience. All future research should be conducted through a coordinated approach. 
This would help alleviate animosity toward researchers and should ensure that close ties and 
grower cooperation are maintained. The information gathered in this dissertation should form the 
basis of a 'data base' for future research in the industry, with annual or biennial updating. 
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6.3 Monitoring 
There has been very little monitoring work undertaken on the New Zealand grape industry. 
Considerable work on other crops has been conducted by Thiele (apples, stonefruit, kiwifruit and 
berryfruit), Paine (kiwifruit) and by others. Monitoring is needed to form a data base for the 
Canterbury grape industry. 
The philosophy "whatever you do, you will do it better if you are well armed with information 
pertaining to your subject" (McIntyre, 1985) applies to running a vineyard as it does to any other 
business. Decision making, budgeting and planning in the vineyard is made much easier and more 
effective if the grower has an information base available, collected over several years. One of the 
main benefits from monitoring is growers' greater understanding of their vineyard growing 
conditions and how their vines performance relates to other producers in the region. 
Vine monitoring is something all grape growers can do to understand the processes and growth 
pattern of their vines and their livelihood (Ludvigsen, 1991). Briefly it can indicate: 
l1li how well the vines are growing 
l1li whether maximum crop levels are attained for any given quality level 
l1li enable more accurate yield estimation 
l1li inform of any unique climatic condition that may have occurred during a season 
l1li provide information on cultural practices in the vineyard 
l1li record fruit characteristics at harvest (pH, Brix and acid) 
l1li provide information on phenology, (budburst, flowering, veraison and harvest dates) 
l1li allow statistics to be used for comparison between vines and between vines of different 
years, for example; yield to pruning ratio weight ratio 
Vines can be observed to establish at which pruning level, for example, a crop can be grown to 
attain a specific ripeness level in a specific vineyard. It means that physical parameters of the vine 
can be duplicated year after year to produce the same type of vine and most likely fruit 
characteristics. This can lead to the reproduction of consistent fruit quality from season to season, 
and thus the development of better wines through better fruit qUality. This information would lead 
to the discovery of which cultivar clones (particularly Pinot Noir and Chardonnay) perform best, 
in which locations within Canterbury. 
For crop monitoring to succeed it must be grower centred and growers must be prepared to 
measure and record information about their production and be willing to share and discuss that 
information with other growers in the group (Thiele, 1985). Confidentially of individual 
information could be assured by the coding of forms for identification. 
Chapter Seven: Summary 
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The development of the wine grape industry in Canterbury is traced by way of a literature review 
and a survey of growers. A systems approach is adopted to cover all aspects of the industry 
including production, profitability and marketing aspects. The results of an interview survey of 
all 35" known commercial wine grape producers in Canterbury are detailed. The survey revealed 
a total of 215 ha of wine grapes already planted in Canterbury (white cultivars, 141 ha and red 
cultivars 74 ha) with further plantings of about 45 ha planned for the next two to three years. 
Cultivars evaluated initially at Lincoln University as being suitable for Canterbury conditions were 
planted first. The main early plantings, in order of area were; Riesling, Miiller-Thurgau, 
Gewiirztraminer and Pinot Noir. With experience and more research, growers are presently 
favouring Pinot Noir, Chardonnay, Riesling and Sauvignon Blanc. It was originally considered 
that the Canterbury climate suited light, white, table wine production but quality red wines are 
now finding connoisseur acceptance and growers are responding to market signals. 
Considerable doubt exists on the profitability of the various cultivars and more research is 
recommended in this field. A financial risk analysis is presented. Annual gross incomes calculated 
for mature vines of the main cultivars varied from $5700/ha (yield 5t/ha, price $11001t) for 
Chardonnay to $3000/ha (yield S.5t/ha, price $550/t) for Pinot Gris. Gross revenue for Pinot Noir 
is estimated at approximately $5500/ha, for Riesling and Sauvignon Blanc $4900/ha. 
The major problem of grape production is that economically, it is not viable, under the 
assumptions made in the costing. The NPV' s show that the arbitrary vineyard project would not 
be sustainable in either the short or the long term, with negative cash flows throughout the chosen 
ten year cropping period. The key factor is that growers are receiving little if any return on their 
labour input and no return on capital. 
Bird damage was one of the main factors affecting the economics of production. In some instances 
there was total crop loss. Control structures are estimated to cost about $5000/ha. 
• Since completing the survey a further four recently planted vineyards have been identified in 
Kirwee, Chertsey, Waipara and West Melton, representing approximately 11 ha in total. 
It is clear that the Canterbury wine grape industry is still in it's infancy with much still to be 
researched and learnt. 
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A number of key points were as raised by the survey: 
III Pinot Noir and Chardonnay are the most popular cultivars for new plantings representing 
30ha and 25ha respectively over the period January 1987 to December 1991, with 47ha 
of each presently in the ground in Canterbury. 
III The most common reason for choice of cultivar was Lincoln University research. 
III Market demand largely influenced grower choice on which cultivar(s) to plant in the 
future. The current economic environment is limiting grower commitment to planting. 
III Despite Phylloxera having not yet been identified in Canterbury, most growers are aware 
that it is just a matter of time before it arrives and have commenced rootstock trials in 
their vineyards. 
III The standard New Zealand trellis is the most commonly used training system in 
Canterbury, but other training systems need be compared in terms of economics, fruit 
quality and effect on cultural practices. 
III Vine spacings since the inception of the wine grape industry in Canterbury have reduced, 
with growers favouring higher densities (as high as 12000 vines/ha) to generate income 
earlier than at more extensive spacings. 
III Most growers appeared satisfied with the information they received when establishing their 
vineyards. 
III Birds are seen as the biggest problem affecting production of the grapes in Canterbury. 
The wine grape system, particulary yield and quality, is largely influenced by the climate and the 
cultivar. The key parameters in Canterbury are: 
III the LTI of Canterbury (approx. 281) and the length of the growing season (heat 
accumulation) 
III influence of low temperatures in spring as it affects flowering and fruit set 
III influence of cool nights and warm low humidity days in the autumn as it affects grape 
maturity and quality of the berry 
light intensity, particularly associated with vine vigour, rootstock and spacing and training 
system 
III low humidity related to low disease incidence 
III low summer rainfall with irrigation supplied on the lighter stony soils 
III influence of wind on vineyard microclimate, fruit set, evapotranspiration and fruit/shoot 
damage 
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The greenhouse effect and the likely implications on the climate and the growing of grapes within 
Canterbury is uncertain. Presently, climatic variation seems to be increasing from year to year 
with no clear pattern emerging. Colder seasons could pose the greatest threat to the viability of 
the Canterbury industry. 
A lack of knowledge on clones has resulted in uninformed decisions on choice of cultivar clone 
planted in Canterbury. There is still much work to be done on clone identification, performance, 
assessment, propagation, material certification and economic analysis. 
Vineyard monitoring offers a practical means for the grape growers in Canterbury to pool their 
information in the establishment of a data base for the Canterbury region to aid in decision 
making and planning. This will allow growers to highlight areas of inefficiency. 
The wine grape growers of Canterbury appear to be an overburdened resource in terms of the time 
they devote to answering research queries. Future research in Canterbury needs to be conducted 
so as to avoid duplication and waste of the resources, of both researchers and growers. 
The original hypothesis for this dissertation was that cultivar profitability was being subordinated 
to other factors in cultivar selection, this has proven to be the case. 
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Summary Recommendations 
Future research is needed within Canterbury on the following: 
1. The limited availability of propagating material needs attention and there is an urgent need 
for research into the perfonnance of various clones. The certification of clones is also 
needed (compare the work of FIPIA). Investigative work needs to be undertaken into the 
perfonnance of clones used in Canterbury, involving identification of clones in the 
vineyard and their characteristics (yield, bud burst and ripening times, skin to volume ratio 
and other constitutional characteristics). 
2. Continuing research on new cultivars is important. 
3. Financial evaluation including different trellising systems and yield/quality/price 
determination. 
4. Sustainable viticulture 
5. PhyJloxera spread and virus/disease identification. Rootstocks need to become available 
in sufficient quantities and of a high quality with their influence on scion understood, if 
Canterbury growers are to make infonned decisions. 
6. Bird control and economics 
7. Improved vine management 
8. The public perception of Canterbury wines needs to be investigated, and public education 
improved. This dissertation was to research this area as well but the vineyard survey 
dominated. 
9. Monitoring, to create a database for grower comparison and analysis, is needed. 
Monitoring helps to strengthen know ledge and understanding of the crop to provide a 
basis for management decisions (Thiele, 1985 and van Workum and Thiele, 1986). 
Acknowledgements 91 
Acknowledgements 
I am grateful to the following people who helped me in the preparation of this dissertation. 
First and foremost, my supervisor Graham Thiele for his constructive criticism, ideas and guidance 
throughout the completion of this dissertation, I am most appreciative. 
Dr David Jackson for his willingness to share information and time. 
Richard Stevens for computing assistance and helpful ideas, 
Gilbert Wells and Mandy Cahn for useful advice in survey construction, 
Graeme Steans for information pertaining to the industry and beneficial comments, 
Vicki Mathiesson for printing out pre-survey letters and addresses for all growers and 
Dennis Farr for his willingness to listen and helpful suggestions throughout the year. 
I would also like to thank the following people for taking time out to clarify ideas and their 
helpful advice on technical matters; Chris Henry, Gareth King, Joe McSherry, Brent Rawstron, 
Alison Reid, Professor Richard Rowe and Grant Whelan. 
Any errors contained in this dissertation are purely mine and if I have misrepresented anyone, I 
apologise. 
References 92 
References 
Anon. (undated). Export Growers/ The Case For Market Research. Wellington: Horticultural 
Market Research Unit. 8pp. 
Anon. (1979). Industry Study and Development Plan 1978. Auckland: Wine Institute of New 
Zealand Inc. 222pp. 
Anon. (1985). The Inter-Departmental Overview Committee Mid Term Review Of The Wine 
Industry Development Plan to 1986. 146pp. 
Anon. (1987). Twelfth Annual Reportfor Year ending 30 June 1987. Auckland: Wine Institute 
of New Zealand Inc. 3Opp. 
Anon. (1988a). Report of the Review Committee on Statistics of Beverages Containing Alcohol. 
Wellington: Department of Statistics. 129pp. 
Anon. (1988b). Thirteenth Annual Report for Year ending 30 June 1988. Auckland: Wine 
Institute of New Zealand Inc. 38pp. 
Anon. (1989). FAO Yearbook 43. Rome: FAO of United Nations. 260pp. 
Anon. (1990). Fifteenth Annual Reportfor Year ending 30 June 1990. Auckland: Wine Institute 
of New Zealand Inc. 5Opp. 
Anon. (1991a). Situation and Outlook for New Zealand Agriculture. MAF. 112pp. 
Anon., (1991b). Wine Institute of New Zealand (Inc.) 1991 Annual Report. 4Opp. 
Beaven, D. and Schuster, D. (1985). Wine: Care and Service. Christchurch: Whitcoulls. 8Opp. 
Cahn, M. (1991, unpublished). 'Apple Planting Systems Survey'. Department of Horticulture, 
Lincoln University. 28pp. 
Cherry, NJ. and Jackson, D.I. (1988). 'The Latitude Temperature Index - an Alternative to 
Degree Days'. Wine Industry Journal: 50-53. February, 1988. 
Clarke, A.D. and Pollock, R.P. (1985). 'Viticulture: Grape Varieties. Red, White and Dessert'. 
Wellington: MAF Information Services. Aglink HPP 118: 1-4 . 
•• 
References 93 
Cooper, M. (1988). The Wines and Vineyards of New Zealand. Auckland: Hodder and 
Stoughton. 264pp. 
Cooper, M. (1990). Pocket Guide to New Zealand Wines and Vintages. Auckland: Hodder and 
Stoughton. 202pp. 
Cowperthwaite, V. (1991). 'Juice of the Grape'. Growing Today 4:10 30-33. 
Crawford, D.W. (1987). 'Economics of Winegrape Production on Different Trellis Systems -
A Budgetary Model Approach'. Masters thesis, Massey University. 127pp. 
Crighton, R. (1991). 'Birds and Grapes'. An assignment submitted for the P.G. Dip. in Hort. 
Sc. at Lincoln University. 24pp. 
Dick, J.K. and Smart, R.E. (1988). New Zealand Plant Variety Register. A Summary. Hamilton: 
MAFfech North. 5Opp. 
Dry, P.R. and Gregory, G.R. (1988). 'Grapevine Varieties' in Coombe, B.G. and Dry, P.R. eds. 
Viticulture. Volume I: Resources in Australia. Adelaide: Australian Industrial Publishers. 
211pp. 
Eckersley, P. and Gherardi, P. (1985). 'Managing the costs of Wine Grape Growing'. 
Viticulture Principles and Practice. Perth: Extension Service, University of Western 
Australia and Western Australian Department of Agriculture. pp13-23. 
Garrett, R. and Smith, S. (1987). Wine Industry Assistance Package. Wellington: Ministry of 
Agriculture and Fisheries, Economics Division. 17pp. 
Henry, C. (1991). 'Cultivars'. An assignment for the P.G. Dip. in Hort. Sc. at Lincoln 
University. 68pp. 
Jackson, D.I. ed (1984). 'The grape experiments at Lincoln College'. Lincoln College: 
Department of Horticulture, Landscape and Parks. 131pp. 
Jackson, D.I. ed. (1986). 'Grapes' in Temperate and Subtropical Fruit Production. Wellington: 
Butterworths of New Zealand. pp294. 
Jackson, D.I. and Cherry, N.J. (1988). 'Prediction of a District's Grape-Ripening Capacity 
Using a Latitude-Temperature Index (LTD'. Am. J. Enol. Vitic. 39 (1):19-28. 
References 94 
Jamieson, W.R., Devitt, A.C. and Seaman, P.T. eds. (1979). Winemaking and Marketing-The 
Small Scale Operation. Perth: Extension Service, University of Western Australia and 
Western Australian Department of Agriculture. 165pp. 
Kuzmicich, S. (1983). Report of the Review Committee on New Zealand Wine Statistics. 
Wellington: Department of Statistics. 109pp. 
Ludvigsen, R.K. (1991). 'Vineyard Monitoring - an example of growers helping themselves'. 
The Australian Grapegrower and Winemaker 328. Adelaide: Ryan Publications. pp51-55. 
McIntyre, K. (1991). 'Vineyard Monitoring'. The Australian Grapegrower and Winemaker 331. 
Adelaide: Ryan Publications. pplO-12. 
McMenamin, A. and Moran, W. (1989). 'New Zealand Vineyard Survey 1989'. Auckland 
University: Department of Geography mimeograph. 25pp. 
Mayo, O. (1986). The Wines of Australia. London: Faber and Faber. 246pp. 
Mogridge, B. (1991). 'Report to the Minister of Agriculture': in Wine Institute of New Zealand 
(Inc.) 1991 Annual Report. 40pp. 
Northcote, K.H. (1988). 'Soils and Australian Viticulture' in Coombe, B.G. and Dry, P.R. (eds.). 
Viticulture. Volume I: Resources in Australia. Adelaide: Australian fudustrial Publishers. 
211pp. 
Reid, A., Dowling, W., Beaven, A., and Ainge, N. (1989). Ehrenfelser Wine. Project submitted 
for the P.G. Dip. in Hart. Sc. at Lincoln University. 134pp. 
Robinson, J. (1986). Vines, Grapes and Wines. The Wine Drinker's Guide to Grape Varieties. 
London: Mitchell Beazley Publishers. 28Opp. 
Rowe, R. (1984). 'futroduction' in Jackson, D.I. ed. The Grape Experiments at Lincoln ColJege. 
Lincoln College: Department of Horticulture, Landscape and Parks. 131 pp. 
Saunders, P. (1987). A Guide to New Zealand Wine. Auckland: Wine Castle. 167pp. 
Scarrow, E. (1991). 'Perfect doubles and Aphids on Grapevines'. Growing Today, 4 (7):53. 
Scott, R.R. ed (1984). 'Berry Fruit Pests'. New Zealand Pests and Beneficial Insects. Lincoln: 
Lincoln University College of Agriculture. 373pp. 
References 95 
Serrailach, J. (1984). The Wine Industry and the Consumer. A study of the Production, 
Distribution and Consumption of Wine in New Zealand. Ph.d. Thesis, Massey University. 
pp314. 
Smart, R. (1985). 'New Grapevine Trellis Systems'. NZAEI Horticultural Structures. NZAEI-
MAP Structures Group: Hamilton. lOpp. 
Stewart, K. (1989). Wine Trails. A Guide to New Zealand's Winemakers 1990. Wellington: NZ 
Listener. 46pp. 
Sullivan, D. (1988). Report on the Review of Excise Duties on Alcoholic Beverages and Tobacco 
Products. Wellington: Customs Department. 33pp. 
Thiele, G.F. (1985). 'A Monitoring, or Systems, Approach to Extension, Research and 
Teaching'. Acta Horticulturae 203: 371-378. 
Thorpy, F. (1976). New Zealand Wine Guide. Auckland: Hamlyn. pp199. 
Thorpy, F. (1983). Wine in New Zealand. Auckland: Penguin Books. 183pp. 
van Workum, M. and Thiele, G.F. (1986). 'Prospects for Asian Pears in New Zealand. 
Technical, Marketing and Financial'. Discussion Paper Number 4. Lincoln College: 
Department of Horticulture, Landscape and Parks. 154pp. 
Voss, R. (1990). Fifteenth Annual Report for Year ending 30 June 1990. Auckland: Wine 
Institute of New Zealand Inc. 50pp. 
Winkler, AJ. et al. (1974). General Viticulture. London: University of California Press. 71Opp. 
Appendix One: Grower Addresses 
Appendix One: Grower Address List 
Dr N. Ashby 
c/- D.S.I.R. 
Private Bag 
LINCOLN 
Vineyard: Springston 
Mr W. Bartlett 
2 Chain Rd 
Burnham 
CHRISTCHURCH 
Mr & Mrs Berry 
Waipara Downs 
R.D.3 
AMBERLEY 
Mr T. Bish 
French Fann Winery 
P.O. Box 4266 
CHRISTCHURCH 
Vineyard: Duvauchelles 
Mr J. Brough 
23A Snowdon Road 
CHRISTCHURCH 
Vineyard: West Melton 
Mr & Mrs Corbett 
Torokina 
RD. 3 
AMBERLEY 
Dr A. and Mrs R. Crighton 
192 Williams Street 
KAIAPOI 
Vineyard: Rangiora 
Darjon Hort Development 
c/- Mr J. Baker 
P.O. Box 21-305 
Edgeware 
CHRISTCHURCH 
Vineyard: Swananoa 
Mr L. Dick 
27 Snowdon Road 
Fendalton 
CHRISTCHURCH 
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Vineyards: Yaldhurst,·Waihau and Halswell 
Mr R Dole et al. 
Clarkville 
RD. 2 
KAIAPOI 
Mr & Mrs Donaldson 
112 Heaton Street 
CHRISTCHURCH 5 
Vineyard: Amberley 
Mr K. East 
C/- Camp David 
RD. 3 
AMBERLEY 
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Mr A. Falloon 
39 Rugby Street 
Merivale 
CHRISTCHURCH 
Vineyard: West Melton 
Mr P. Gatehouse 
Education Services Unit 
LINCOLN UNIVERSITY 
Vineyard: West Melton 
Messrs Giesen 
Giesen Wine Estate 
No.5 R.D. 
CHRISTCHURCH 
Vineyard: Burnham 
Glenray Partnership 
c/- Mr S. Watson 
R.D.3 
AMBERLEY 
Mr N. Hardie et ai. (Prof. D. Beaven, A. 
Crookson) 
23 Hyndhope Rd 
Halswell 
CHRISTCHURCH 
Mr L. Hill and Ms V. Tutton 
Tutton, Sienko & Hill 
Ram Paddock 
R.D.2 
AMBERLEY 
Dr D. Jackson 
Department of Horticulture 
LINCOLN UNIVERSITY 
Vineyard: West Melton 
Mr J. McCaskey 
Glenmark Wines 
R.D.3 
AMBERLEY 
Mr & Mrs Moore 
Hutt Creek Vineyard Limited 
R.D.3 
AMBERLEY 
Messrs Mundy 
St Helena Wine Estate 
P.O. Box 1 
Belfast 
CHRISTCHURCH 
Mr J. Prater 
Amberley Estate Vineyards Ltd 
P.O. Box 81 
AMBERLEY 
Mr M. Rattray 
Waipara Springs Vineyard 
R.D.3 
AMBERLEY 
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Mr & Mrs Rawstron 
'Lansdowne' 
Old Taitapu Road 
Halswell 
CHRISTCHURCH 3 
Mr K. Rayner 
138 Beach Road 
CHRISTCHURCH 9 
Vineyard: West Melton 
Mr D. Schuster 
146 Cashmere Road 
CHRISTCHURCH 
Vineyard: Waipara 
Mr & Mrs Shearer 
2 Chain Road 
R.D.5 
ROLLESTON 
Mr D. Sherwood 
Windcheetah Farm 
5 R.D. 
CHRISTCHURCH 
Vineyard: West Melton 
Mr & Mrs Steans 
Department of Horticulture 
LINCOLN UNNERSITY 
Vineyard: Kaituna Valley 
Mr K. Stribling 
P.O. Box 13-636 
CHRISTCHURCH 
Vineyard: West Melton 
Mr J. Thorn & Ms J. Wagner 
Larcombs Road 
R.D.5 
CHRISTCHURCH 
Vineyard: West Melton 
Mr P. Todd 
Giles Rd 
Clarkville 
R.D.2 
KAIAPOI 
Mr A.J. Tomlin 
Torlesse Wines Limited 
P.O. Box 8237 
CHRISTCHURCH 
Vineyard: Yaldhurst 
Dr J. Waller 
Department of Entomology 
LINCOLN UNNERSITY 
Vineyard: West Melton 
Mr G. Williams 
37 Dunster Street 
CHRISTCHURCH 5 
Vineyard: Waipara 
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Appendix Two: Questionnaire 
SURVEY ON GRAPE CULTIVAR SELECTION Grower no. 
1. Cultivar Selection m = machine harvested and h = hand 
Plantings 
r----------------,----,.----,.----,.------,.---------,--------,---------------, 
I I 
CUL TIV AR 1 yr yr yr Prsnt t/ha PRICE FUTURE 1 
I I 
(ha or vine no.) I no. 's $/t INTENTIONS I 
I I 
I (ha or I 
I I 
I • eli . ) I I m catIOn I 
f-----------------+----+----+----+--.:.---+---------+--------+----------------1 
I. I I I I I I I I 
I Breldecker I I I I I I I I 
I I I I I I I I I 
f-----------------+----+----+----+------+---------+--------+----------------1 
I. • I I I I I I I I 
I Pmot Om I I I I I I I I 
I I I I I I I I I 
f-----------------+----+----+----+------+---------+--------+----------------1 
I • • I I I I I I I I 
I Rieslmg I I I I I I I I 
I I I I I I I I I 
f-----------------+----+----+----+------+---------+--------+----------------1 
I I I I I I I I I 
I Chardonnay I I I I I I I I 
I I I I I I I I I 
f-----------------+----+----+----+------+---------+--------+----------------1 
I I I I I I I I I 
I Chasselas I I I I I 1 1 I 
I I I I I I I I 1 
1-----------------+----+----+----+------+---------+--------+----------------1 
I I I I I I I I I 
I Ehrenfelser 1 I I I I I I I 
I I I I I I I I I 
1-----------------+----+----+----+------+---------+--------+----------------1 
I.. I I I I I 1 I 1 
I Oewurzt. 1 1 I 1 I 1'1 1 
1-----------------+----+----+----+------+---------+--------+----------------1 
I. I 1 I -I I I I I 
1 Sauvlgnon B. 1 1 1 1 1 1 I I 
1-----------------+----+----+----+------+---------+--------+----------------1 
I .. I I I I 1 I I I 
1 Muller T. 1 1 1 1 1 1 1 1 
1-----------------+----+----+----+------+---------+--------+----------------1 
I •• I I I I I I I I 
I SemIllion 1 I I I I I I I 
I 1 I 1 I I I 1 1 
1-----------------+----+----+----+------+---------+--------+----------------1 
I • I I I 1 I I I I 
1 Pmot Blanc I 1 1 I I I I I 
I I I I I I I I I 
1-----------------+----+----+----+------+---------+--------+----------------1 
I. • I 1 I I I I I I 
I Pmot Meuruer I 1 I I I I I I 
I I I I I I I I 1 
1-----------------+----+----+----+------+---------+--------+----------------1 
I I I I I 1 I I 1 
1 Cabernet Sau. 1 1 1 I 1 1 1 1 
1-----------------+----+----+----+------+---------+--------+----------------1 
I. • I I I I I I I I 
I Pmot NOIr I I I I I I I I 
I I I 1 I I I I I 
1-----------------+----+----+----+------+---------+--------+----------------1 
I I I I I I I I I 
I Merlot I I I I I I I I 
I I I I I I I I I 
1-----------------+----+----+----+------+---------+--------+----------------1 
I I I I I I I I I 
I Cabernet Franc I I I I I I I I 
1 I I I I I I 1 I 
\-----------------+----+----+----+------+---------+--------+----------------1 
1 Other... I 1 I I I I I I 
I I I I I I I 1 I L ________________ ... .. ____ ... .. ____ ... .. ____ ... .. ______ ... .. _________ ... .. ________ ...I.. _______________ .J
Cultivar clones planted: ego Pinot Noir (10/2) and Riesling Oml1O etc. 
Also note any cultivars removed (area) and reason. 
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2a. Why did you initially plant those cultivars? What sources of information were used? 
2b. What are your future intentions for planting cultivars (as on previous page)? 
2c. Why those cultivars? 
2d. What limits this expansion? 
3. Are you using rootstocks, and if so which ones? 
4. Why did you chose to not use rootstocks? 
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5. Which trellising systems are you using? If numerous systems, please specify which system 
for each cultivar. 
6. What is the average (or RANGE of) spacing of the vines? 
7. AIe you satisfied with the information that you have received when establishing your 
vineyard? If not please state reasons why not satisfied. What inforination would you like 
to see? 
8. In retrospect would you plant the same cultivars in a new grape planting? If not, please 
state reasons why not. 
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9. Cultivar peculiarities: for four main cv's: 
a. Pests and disease susceptibilities (low susceptibility, moderately susceptible and highly 
susceptible) 
b. Brix at harvest (record range of values and last seasons) 
c. VigoUr (low vigour, moderate vigour and high vigour) 
d. Bird problems and control measures (noting which cultivars are most susceptible) 
e. Ease pruning/training (easy, average or difficult to train/prune the vine) 
f. Marketing ability (easy, average or difficult to market the wine) 
g. Other cultivar/clone characteristics 
r----------,----------------,-------,------------,---------,----------,-------~--,.-------, 
I Cultivar I P & D I Brix I Vigour I Birds I Train I mkt I Other ! 
I clone I Sucpt I at I I I ease I I I 
I I I hvt I. I I I I I ~----------_r---------------_r------_r-----------_r--------_r---------_r---------_r-------1 
I I. d I I I I I I I 
I I P. mil ew I I I I I I I 
~----------_r---------------_r------_r-----------_r--------_r---------_r---------_r-------1 
I I I I I I I I I 
I I I I I I I I I 
~-----------r----------------r-------r-----------_r--------_r---------_r---------_r-------1 
I I I I I I I I I 
I I I I I I I I I 
~-----------r----------------r-------r-----------_r--------_r---------_r---------_r-------1 
I I. I I I I I I I 
I I P. mildew I I I I I I I 
~----------_r---------------_r------_r-----------_r--------_r---------4----------_r-------1 
I I I I I I I I I 
I I I I I I I I I 
~----------_t---------------_r------_r-----------_r--------_r---------_r---------4--------1 
I I I I I I I I I 
I I I I I I I I I 
~----------_r---------------_r------_r---.--------_r--------_r---------_r---------_r-------1 
I I. I I I I I I I 
I I P. mildew I I I I . I I I 
~----------_r---------------_t------_r-----------_r--------_r---------_r---------4--------1 
I I I I I I I I I 
I I I I I I I I I 
~----------_r---------------_r------_r-----------_r--------_r---------_r---------_r-------1 
I I I I I I I I I 
I I I I I I I I I 
~----------_r---------------_r------_r-----------4---------4----------_r---------_r-------1 
I I. I I I I I I I 
I I P. mildew I I I I I I I 
~----------_r---------------_r------_r-----------_r--------_r---------_r---------_r-------1 
I I I I I I I I I 
I I I I I I I I I 
~----------_r---------------_r------_r-----------4---------4----------_r---------4--------1 
I I I I I I I I I 
I I I I I I I I I ~--________ _L _______________ _L ______ -L ___________ -L ________ -L _________ -L _________ -L _______ ~
MARKETING: 
Own winery/contract producer? 
export/domestic: 
direct selling 
national retail (selected) 
regional retail 
mail order 
food service/plans for food service in the future 
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Te Whare WanaJsa 0 AoraJsi P.O. Box 84 
Lincoln University 
Canterbury 
New Zealand 
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Telephone: Christchurch (03)252 811 
24 July 1991, 
<1> 
Dear <2> 
Hello. My name is Tony Gray and I 
Fax: 
Vice Chancellor & Registry (64)(03)252 
Library & Departments (64)(03)252 944 
am completing a 
B.Hort.Sc. (Hons) at Lincoln University. In part fulfilment for 
the honours programme, I am undertaking research, via a systems 
approach, on the Canterbury wine/grape industry. This broadly 
involves study of three key areas: production, marketing and 
financial considerations. In order to accomplish such a study I 
would very much value your help. 
One of the most critical decisions a grape grower must make is 
what cultivar to plant. Decisions made on cultivar selection 
affect vineyard profitability. It is the aim of this research to 
find out why grape growers plant particular cultivars. This is 
where I am seeking your assistance. I hope you will be happy for 
me to question you on selected topics. 
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The purpose of the survey is two fold: 
1) To identify what cultivar decisions grape growers 
have made, in Canterbury. 
2) To find out why growers made those decisions and 
what information was lacking. 
The survey is being carried out with the complete endorsement of 
my supervisors, Graham Thiele' and Dr David Jackson, Horticultural 
Department, Lincoln University. This information is strictly 
confidential and no growers ,will be individually or otherwise 
identified in the compiling of the results. With this assurance, 
it would be appreciated if growers revealed the real situation on 
yield and other aspects of cultivar performance as accurately as 
it is known. For example, where bird damage has substantially 
reduced the potential yield, the actual yield should be given if 
possible. 
Your help is needed to direct the focus of useful, future 
research. Before our discussion it would be helpful if you have 
some information available, and I have included a list of the 
sorts of topics I would like to discuss. 
I will phone you later in the week to discuss a suitable time for 
a brief telephone discussion (about 1/2 hour) or you may contact 
me during the evenings at (03) 295-847, if further clarification 
is required. I will be happy to give you an aggregated summary of 
the results later in the year. 
Thanking you for your time. All the best for the coming vintage. 
Yours faithfully, 
Tony Gray 
Senior Honours Student 
Department of Horticulture 
Lincoln University 
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Appendix 3: Survey Letter 
SURVEY ON GRAPE CULTIVAR SELECTION 
LIKELY BACKGROUND INFORMATION REQUIRED 
1. What cultivars (in hectares or vine numbers) do you 
currently have planted? 
2. What changes have you made and why? 
3. Past yield performance of the cultivars and an approximate 
present price for the grapes? 
4. Future plans 
5. Availability of information/advice? 
6. General cultivar characteristics 
7. Marketing considerations. 
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Appendix Four: Raw Data 
The data from the survey results is presented in the enclosed double density diskette. It should 
be viewed in Quattro Pro or similar lotus based software. 
File contents: 
QUEST_A.WQ1 
QUEST _B.WQ1 
QUEST _C.WQl 
QUEST_D.WQl 
COSTINO.WQl 
Cultivar areas planted from 1982 to 1991 
Yield and price data for the 1991 season 
Areas of vines removed and reasons 
Questions two to nine 
Vineyard costing model (development plan and partial budget) 
Appendix Five: Grape plantings in Canterbury 
Appendix: Five 
Appendix 5.1 Red and white cultivars (ha and vine no.) planted 
between January 1977 and December 1981. 
White Cultivars 
Riesling 
Miiller-Thurgau 
Oewiirztraminer 
Chardonnay 
Pinot Oris 
Breidecker 
Pinot Blanc 
Sauvignon Blanc 
Total 
Red Cultivars 
Pinot Noir 
Cabernet Sauvignon 
Merlot 
Total 
Total Red and 
White Cultivars 
Hectares Frequency A verage Total 
18.2 
10.9 
8.0 
4.8 
4.5 
1.3 
0.5 
48.2 
1.8 
'0.9 
2.7 
50.9 
7 
8 
8 
5 
4 
3 
1 
1 
5 
3 
1 
Area per Vine 
Grower Numbers 
2.6 52 153 
1.4 33290 
1.0 24038 
1.0 15477 
1.1 13 081 
0.4 1 833 
0.5 1 656 
80 
141 608 
0.4 3 528 
0.3 1 740 
40 
5 308 
146 916 
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Appendix Six: Vineyard Crop Costing Model 
The data for the basis of a vineyard costing model is presented in the enclosed double density 
diskette (page 105). It can be viewed and manipulated in Quattro Pro or similar lotus based 
software. 
The following 
aspects. 
cultivar Yr. 
Muller Thurg.au 
Gcwurzu-ammcr 
O,ardonnay 
Rjc,ling 
Sauvignon Blanc 
Golden Cbauelas 
Breidccter 
PinotGris 
Cabemc:t Sauvignon 
PinOl Noir 
Shiraz 
Mcriot 
Cabcmct franc 
costing highlights 
Income. cultivar yield proCilc, 
yield in tJha. @1816 vinei/ba 
1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2 
0.75 
.0.25 
0.40 
0.50 
0.50 
0.60 
0.50 
0.50 
0.40 
0.40 
0.40 
0.40 
0.40 
tonne 
�, 
3 
4.00 
l50 
2.50 
3.00 
2.50 
3.00 
4.00 
2.00 
2.50 
2.00 
l50 
2.50 
2.00 
Vineyard Layou1 - block dimensions 
Size o( the ( 1 ha) block 
north / south 100.0 m 
the parameters used in the model and details key financial 
lncoa,e - crop mix & prica (total for 10 yr, on a per ba basu) 
lOyr Yld 
Accum. 
rultivar 'JI,· Sit (t) 
4 5+ MullcrThurgau 0.0 425.00 17.15 
7.00 )Q.90 Gcwururaminer 0.0 767.00 35.95 
3.00 5.20 Cbardonnay 16.7 1128.00 37.50 
4.00 5.10 Ric,ling 16.7 622.00 55.90 
5.00 7.90 Sauvignon Blanc 16.7 1000.00 35.90 
3.50 4.90 Golden Chauelat 0.0 450.00 56.60 
5.00 8.00 Breidecl::er 0.0 463.00 7l50 
7.00 io.oo PinotGris 0.0 550.00 39.00 
3.50 5.50 Cabernet Sauvig,,on 0.0 1017.00 42.90 
4.00 6.00 Pinot Noir 16. 7 939.00 4l20 
4.00 5.80 Shiraz 0.0 500.00 34.90 
3.00 5.00 Merlot 16.7 800.00 48.90 
4.00 7.00 Cabernet Franc 16.7 800.00 '8.40 
4.00 7.00 100.2 625.80 
• Reprcsenu !be S peroeotage o( ead! cultivar ioduded 
in !be vineyard modd 
Weigbted aYffllge aggregated yield/year 
(lOyear) 
total year. 1 2 
4-4.72 0.00 0.43 
44722.60 0.00 434.20 
3 
2.42 
242L50 
aggregated crop mix and price 
S/tonne 883.26 
"g 0.88 
4 5+ 
4.09 6.30 
409l50 629S. 90 
Vineyard Layout - vine position 
row spacing 
vine spacing 
Proport. 
o[ yield 
(t) 
0.00 
0.00 
6.26 I 
9.34 
6.00 
0.00 
0.00 
0.00 
0.00 
6.88 
0.00 
8.17 
8.08 
44.72 
3.0 
1.5 m 
area �rvine 4.5 
10000.00 
m 
east/ west 100.0 m m effective area 81720 m 
top headland 6.0 m vines �r bec1are 1816 
bonom headland 6.0 m 88 m 
number of N/S rows 31.0 
le(t headland 3.0 m row lenglh 88.0 
94 m 
m 
righl headland 3.0 m 
r:nisccllaneous 100.0 m 
Effective area 8172 m 
(per hectare) 81.72 % 
\\ 1�1 
re 
.y 






